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The purpose of this thesis is to study empirically the
phenomenon of currency substitution in Hong Kong during the
period December 1980-- June 1986. During the period under study,
Hong Kong was firstly on a floating rate regime and then switched
into the present linked exchange rate regime on October 17, 1983.
The empirical study is carried out under two different
approaches, namely the elasticity of substitution approach and
the cross-elasticity of substitution approach. The empirical
results of both approaches in general support the existence of
currency substitution, as evidenced by the fact that both the
proportion of domestic money to foreign money held and the real
demand for domestic money balances are affected by changes in the
foreign interest rate. Furthermore, both approaches indicate that
during the floating rate period under study exchange rate
uncertainty, as proxied by variations in the exchange rate, had a
negative impact on the demand for Hong Kong dollar denominated
savings and time deposits held with licensed banks and on the
demand for Hong Kong dollar M2 as well. Under the current linked
rate regime, exchange rate uncertainty is no longer a significant
determinant in the money demand functions as the exchange value
of the Hong Kong dollar is stabilized. Besides, a l l the demand
functions for domestic money balances are stable under the new
exchange rate system. As on the degree of currency
substitutability, the elasticity of substitution approach
indicates that the estimated elasticities of substitution are in
2general higher in the floating rate period than in the linked
rate period, whereas the cross-elasticity of substitution
approach gives an opposite result. These findings are not
inconsistent because the definitions of elasticity of
substitution in the two approaches are essentially different from
each other and generally not directly comparable. Despite the
fact that the estimates may not give a true picture of the degree
of currency substitution because of the lack of detailed
statistics and certain technical problems in the estimation, the
presence of currency substitution cannot be neglected as it has
far-reaching implications for the domestic monetary sector,
particularly on interest rate policy and the choice of exchange
rate regime.
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1CHAPTER I
INTRODUCTION
In the theory of consumption, goods are sometimes
classified as substitutes or complements. Money can also be
regarded as a good, albeit it has special characteristics like
being a store of value, medium of exchange and unit of account,
which make it distinct from other goods 1. The substitutability
between money and near-monies, such as time deposits, has long
been a core issue in monetary economics. In the past, almost all
of the theoretical and empirical literature on the
substitutability between money and near-monies has, for the sake
of simplicity in analysis or making the econometric models more
easily manageable, implicitly assumed that there is only one kind
of money and also that all other financial assets are denominated
in the same currency. Such an assumption, however, is no longer
realistic any more when the economy is open simply because there
is no a priori reason to exclude the possibility of substitution
among different currencies or financial assets denominated in
different currencies, unless there is an exchange control by the
government of a country to prohibit her citizens from holding
foreign currencies. The notion of currency substitution,
therefore, is undoubtedly an advancement in the field of
international monetary economics as it leads to a more realistic
modelling of real world macroeconomic relationships, thus giving
truer descriptions of real world phenonmena. As in the case of
2substitutability between money and other financial assets in a
domestic economy, the existence of currency substitution and the
degree of substitutability, as measured by the elasticity of
substitution, are essentially an empirical matter as one cannot
tell simply on a priori ground whether currency substitution does
exist and how large the elasticity of substitution is.
The basic aim of this thesis is to study empirically
the phenomenon of currency substitution in Hong Kong during the
period December 1980 to June 1986. During the period under study,
Hong Kong was firstly on a floating rate regime and then switched
into the present linked rate regime on October 17, 19832. Against
this background, this thesis attempts to not only verify
empirically the existence of currency substitution but also to
find out the degree of currency substitutability in the two
different exchange rate regimes.
Like the substitutability between money and its
substitutes, much of the importance of currency substitution lies
in its implications for policy formulation and exchange rate
arrangement. In the next chapter, the major implications of
currency substitution will be briefly accounted for. Perhaps the
presence of currency substitution and its development in Hong
Kong cannot be better understood without a chronological account,
no matter how brief it is, of the developments in the domestic
monetary sector during the early years of the 1980s. This can be
found in the second part of Chapter II.
3In the literature, the empirical. studies on currency
substitution can generally be divided into two major approaches3,
namely the elasticity of substitution approach and the cross-
elasticity of substitution approach. A literature review on the
theoretical foundation and the empirical studies carried out
under the elasticity of substitution approach, pioneered by M.
Miles( 1978a), can be found in Chapter III. For the empirical
study of Hong Kong, the formulations of the regression equations,
based essentially on Miles' work and using different definitions
of money, can be found in the later section of the chapter. The
theoretical foundation of the cross-elasticity of substitution
approach to currency substitution is essentially based on the
demand for money. The theories of the demand for money have been
growing during the past two decades or so at such a rapid pace
that it is impossible to give in just a few pages an up-to-date
account of the current state of knowledge about this particular
branch of macroeconomics. An intention to give a fairly
comprehensive survey of the theoretical work will probably result
in a book or part of a book4. This-is definitely also the case
for the existing empirical literature. While the empirical
literature on currency substitution based on the cross-elasticity
approach is not so voluminous as that on the demand for money in
a domestic context, it has been amassed in the last ten years.
For these reasons, no attempt is given to make a comprehensive
survey of the theoretical and empirical works on currency
substitution under this approach. Instead, some representative
4empirical evidence will be given in Chapter IV. As can be seen,
the model specification for empirical testing vary from case to
case. For the empirical study of currency substitution in Hong
Kong, the formulation of the money demand functions and the
theoretical and institutional Justifications can be found in the
second part of the same chapter.
The empirical results of these two approaches and their
interpretations are discussed in Chapter V. Since the literature
reveals that for the same country and the same period of study
the empirical studies of the two different approaches may give
conflicting results, it seems necessary and interesting to
compare briefly the empirical results of the two different
approaches in the case of Hong Kong. The existence of currency
substitution, as supported by both approaches, calls for a
discussion on its implications with special reference to the
domestic monetary sector. The discussion can be found in the
penultimate chapter, followed by a conclusion and suggestions for
further research in the final chapter.
5CHAPTER II
A BRIEF OVERVIEW OF CURRENCY SUBSTITUTION
1. Current Substitution and its Determinants
Currency substitution, also known as monetary
substitution, is defined as the demand for fiat money by domestic
residents of a country. Such a demand can be for foreign currency
or for foreign currency deposits held in the home country or
abroad. Sometimes, the terms it money and currency are
used interchangeably in the literature. Currency substitution can
be of two types: asymmetrical and symmetrical. In the case of
symmetrical currency substitution both residents and non-
residents hold domestic and foreign monies simultaneously,
whereas in the case of asymmetrical currency substitution there
is no demand for the domestic money by non-residents.
Asymmetrical currency substitution is more prevalent in less
developed countries, such as Argentina, Israel, Mexico and
Uruguay. Currency substitution can have at least three forms of
existence. The first one is foreign monies being held abroad by
residents. The second one is the presence of foreign currency
deposits held within the domestic banking sector, which is
commonly found in offshore financial centres. Obviously, Hong
Kong is a typical example. The final form is the circulation of
foreign currency notes and coins within the domestic boundaries.
This is sometimes found in certain LDCs experiencing
hyperinflation. A more familiar example is the circulation of
6Hong Kong dollar notes and coins in the Shenzhen Special Economic
Zone1.
There are a number of economic and institutional
factors leading to the residents of a country to hold foreign
money. The Keynesian theory of demand for money divides the
motives for holding money into the transactions, precautionary
and speculative motives2. For transactions purpose, foreign
currencies are used in financing international trade or in
tourism. A related institutional factor is that the transaction
costs in the foreign exchange market are relatively high or the
spread between the selling and buying rates is wide. As a
result, firms have less incentives to convert their foreign
exchange earnings into the domestic currency. Apart from being a
medium of exchange, money also serves as a store of value. In
this aspect, foreign currency interest-bearing assets are held by
domestic residents if they provide a higher return or a lower
risk than assets denominated in the domestic currency. This is a
particularly prominent reason for currency substitution to take
place if the domestic currency is expected to depreciate because
of, say, hyperinflation or political uncertainty. As far as the
rate of return is concerned, there are a number of institutional
factors which induce residents to hold foreign currency
denominated interest-bearing assets. For example, in some LDCs
the domestic interest rate is kept artificially low by an
interest ceiling in an attempt to encourage investment and hence
promote economic growth. However, such an interest rate policy
7may induce residents to shift their deposit holdings into foreign
currency deposits. Other institutional factors may include
existing or potential exchange/capital control, tax laws which
discriminate the holding of domestic deposits, and the lack of a
capital market or other financial investment opportunities in the
domestic economy. The last factor may give rise to asymmetrical
currency substitution. Even without such institutional factors,
currency substitution may still arise simply as a result of world
economic developments. Technological advances in telecommunica-
tion make possible the transfer of funds at a low cost and within
a short span of time. The growing sophistication in financial
management concepts and techniques also give an impetus to
currency substitution. Consequently, wealth-owners can allocate
their financial wealth among financial instruments denominated in
all currencies available. On the other hand, the higher the
degree of integration, the more readily accessible the foreign
goods and services are to the residents. This tends to increase
the transactions demand for various forms of money for use in
international trade3. Consequent upon a higher integration of
financial and goods markets, both transactions and speculative
demands for foreign currencies increase, thus resulting in a
higher degree of currency substitution4.
On top of a l] these factors, perhaps the most critical
determinant for currency substitution to exist is the
international monetary arrangement. From the end of the Second
World War to the breakdown of the Bretton Woods System in 1971,
8the world monetary system was basically on a fixed exchange rate
one. Under the adjustable-peg regime, the governments of the
member countries of the International Monetary Fund had, at least
theoretically and in the short run, made their currencies perfect
substitutes on the supply side. The evolution of the world
monetary system into a floating rate system in the early 70s has
drawn the attention of economists to currency substitution. The
two-country, two-money model of Chen( 1973) was probably the
first theoretical work on international macroeconomics which
explicitly introduced the presence of more than one currency. The
volatility of exchange rates in the late 70s together with the
seminal work on exchange rate determination under currency
substitution by Calvo and Rodriguez( 1977) and the first
empirical evidence of currency substitution by Miles( 1978a)
saw a proliferation of both theoretical and empirical work on the
topic. Albeit currency substitution has become a popular issue
in international economics for only a very short time, the
possibility of its presence has been aware of by earlier
5
economists.
2. Implications of Currency Substitution
Like other macroeconomic theories, currency
substitution has a number of far-reaching implications,
particularly on economic policy formulations. These implications
will be covered briefly in the following paragraphs.
9Firstly, currency substitution complicates the
traditional controversies on the definition of money6. The issue
is whether it is appropriate to include foreign money( or
foreign currency deposits) as a component in the definition of
money when domestic and foreign monies are substitutes. Currency
substitution not only blurs the defintion of money but may also
adversely affect the stability of the money demand function.
Without knowing what the precise definition of money should be
chosen as the money target, the monetary authorities may have
difficulties in formulating monetary policy and monitoring its
effectiveness. The monetarists' argument that the money demand
function is stable will also be questionable. Whether the fixed-
money-growth rule is an appropriate and effective stabilization
policy need to be reconsidered. Apart from instability in the
money demand, the shift of funds between domestic and foreign
currencies also causes volatility in exchange rates. The higher
the degree of elasticity of substitution, the more volatile the
exchange rate will be7. In some sense, higher variability means a
higher degree of foreign exchange risk, which in turn increases
the costs of international trade and leads to a reduction in the
volume of international transactions8.
Among the most important perhaps are the implications
for the issue of monetary independence and international monetary
arrangement. The leading advocates of flexible exchange rate
system, such as Johnson and Friedman, claimed that exchange-rate
flexibility would give monetary authorities the freedom to use a
10
national policy instrument to achieve domestic goals. Contrarily,
most economists working on the issue of currency substitution
argue that even under flexible exchange rates there can be no
monetary independence in the presence of currency substitution.
The monetary authorities would find it difficult to control the
volume of liquidity, and the level of difficulty increases with
the degree of substitution. Some economists, such as Girton and
Roper, further argue that monetary unification is inevitable in
the presence of a high degree of currency substitution. For
instance, if the currencies of two countries are close
substitutes, it may be optimal for them to form a monetary union
or an optimum currency area, so that they may have a common
currency or fixed exchange rates internally and floating rates
relative to other areas9. In the extreme case where all
international currencies are close substitutes to each other, the
optimum currency area may be the whole world, implying that the
international monetary arrangement should return to a fixed
exchange rate regime.
Currency substitution not only reduces the degree of
monetary autonomy to control credit and monetary aggregate but
also limits the ability of the government to finance her fiscal
deficit by money creation. In response to money creation, the
private sector may adjust their inflation expectations and shift
their money balances from domestic to foreign currency, resulting
in a reduction in the monetary base. Even though the inflation
rate is on the rise, the resultant inflationary tax may be
11
reduced if the elasticity of demand for real balances with
respect to the expected rate of inflation exceeds unity10. If
this is the case, any attempt to increase government revenues by
issuing money will only further weaken the ability of the
government to finance her fiscal deficit.
Apart from being a medium of exchange, a store of value
and a unit of account, money can be viewed as a factor of
productionll. If foreign and domestic monies are not perfect
substitutes, a reduction in the real stock of domestic money due
to currency substitution will have negative effects on real
output. Another implication related to output is that residents
may lower their domestic expenditures on investment and
consumption in order to accumulate foreign currency deposits,
making sustained output growth a difficult target to achieve.
So far it seems that the implications of currency
substitution on the economy are all negative. This is not
necessarily always the case. So long as the government's
stabilization programmes are consistent and credible to the
public, the existence of currency substitution may be beneficial
to the economy in the sense that there are a strengthening of the
exchange rate and an improvement in the balance of payments
resulted from the repatriation of funds by residents or the new
injection of funds by non-residents.
The implications are not restricted to the demand side.
Currency substitution also has an implication for competition in
12
the supply of money12. Economists like Friedman and Pesek and
Saving argue that competition in the production of money is not
viable because the value of money will be driven to its marginal
cost of physical production. But as the marginal cost of printing
money or of maintaining accounting entries is close to zero, the
competitively supplied money would be issued in such a quantity
that it would become valueless. Consequently, a commodity money
would be the result and the advantages of a fiduciary banking
system would be lost. Girton and Roper( 1981) argue that this
argument for government supported monopolies in the production of
money may not be valid any more under currency substitution. With
the presumption that money-holders are interested in real rather
than nominal values, a profit-maximizing bank under perfect
competition in the production of money would have to issue money
convertible into real assets with a stable purchasing power in
order to insure depositors against real capital loss. This
implies that the bank's monetary liabilities would be fixed
against capital goods or there would be a return to a real
standard, though not necessarily a gold standard.
3. Some Measures to Curb Currency Substitution
A number of measures have been proposed by economists
to reduce the destabilizing effects associated with currency
substitution. These measures will be discussed in the coming
paragraphs. Again, it should be stressed that these measures are
suggestive rather than exhaustive. Moreover, they are by no means
13
panacea to cure the destabilizing effects of currency
substitution. Their effectiveness depends largely on the real
causes leading to currency substitution as well as the
institutional arrangements of the economy. To be effective, a
combination of measures may be required. There may also exist
other measures which are effective in curbing Currency
substitution.
Paradoxically, restrictions on capital movements and
exchange control are the simplest and most direct measure to
prevent currency substitution. Such naive measures, however, will
only lead to the creation of a black market for foreign exchange
or activities to evade the control. For example, exporters may
underinvoice their exports and importers may overinvoice their
imports so as to shift capital abroad. The ultimate outcome is
only misallocation of resources, causing, negative effects on
output growth and a reduction in welfare.
In the absence of foreign exchange restrictions, one of
the popular proposals to eliminate the destabilizing effects of
currency substitution is the promotion of foreign currency
deposits in the domestic banking sector. This is based on the
idea that the reduction in transaction costs and increased
liquidity resulted from the promotion of foreign currency
deposits would at least partly reduce the outflows of funds and
subsequently reduce pressure on international reserves and the
exchange rate. Furthermore, if reserve requirements are imposed
14
on the foreign deposits, this proposal will lead to an increase
in foreign assets on the central bank's balance sheet, thus
enabling the central bank to provide additional financing to the
government. The opponents to this proposal, however, argue that
the measure is ineffective in curbing currency substitution
because it only avoids and offsets outflows of foreign currency
by keeping them within the boundaries of the home country. As
long as the fundamental factors causing currency substitution are
not corrected, foreign currency deposits in the domestic banking
system are still potentially a destabilizing force, depending on
the depositors' perceptions about the economic and political
outlooks.
By raising the domestic nominal interest rate or by a
monetary contraction achieved by, say, an increase in reserve
requirements, the interest rate policy is one of the measures to
offset currency substitution as it makes deposits denominated in
the domestic currency relatively more attractive to foreign
currency deposits. This policy, however, has an undesirable side-
effect of substantial reduction in investment and real output.
Nevertheless, the interest rate policy coupled with a
contractionary demand management policy will possibly result in a
positive real interest rate and consequently a halt or reduction
in currency substitution.
The undesirable impact of high interest rate on
investment and output resulted from the monetary contraction may
15
be less severe if a futures market for the domestic money is set
up or if the domestic currency deposits are indexed to the
exchange rate. As already noted, the major factor which produces
currency substitution is uncertainty about the future value of
the domestic currency. A futures market for the domestic currency
allows purchases or sales of domestic currency for a future date
at a precontracted exchange rate. Apart from reducing exchange
rate uncertainty, it has the function of allocating resources
previously devoted to collect information on future exchange rate
movements to some more productive activities, thereby boosting
the level of output. Of course, a futures market by itself does
not guarantee an increase in the demand for domestic currency,
even though the uncertainty about the exchange rate is
substantially reduced. To be effective it has to be accompanied
by an interest rate policy. The main difference between an
interest rate policy alone and an interest rate policy plus a
futures market is that the resultant domestic interest rate level
is likely to be lower in the latter case because uncertainty
about future exchange rate is reduced by the futures market. A
somewhat similar result will be obtained if the role of the
futures market is replaced by the indexation of domestic currency
deposits to the exchange rate13
No matter which policy or combination of policies is
implemented, the success of combating currency substitution
depends largely on the following three requirements: firstly, the
expected return on financial instruments denominated in the
16
domestic currency must be raised secondly, a net monetary
contraction is required and finally, the government's
macroeconomic policies must be consistent and credible to the
public. Failure to meet any of these requirements will seriously
hamper the effort to counteract currency substitution.
The measures so far discussed above are confined to a
national level. In a global aspect, a proposal is advocated by
Mckinnon( 1982). Under the proposed scheme, a target for world
monetary growth is set up and central banks will stand ready to
accommodate fluctuations in the domestic money demand by non-
sterilized interventions designed to protect fixed exchange rates
instead of pursuing a fixed rate of monetary growth individually.
As a result, currency substitution affects only the composition
of the world money stock but not its level.
4. Current Substitution in Honag Kong
Statistics on foreign currency deposits from customers
held with all the deposit-taking institutions( licensed banks
and deposit-taking companies (DTCs)) 14 in Hong Kong were not
available until December 1980. The monetary statistics revealed
that, as at the end of 1980, foreign currency deposits accounted
for about 14% of total deposits held with all deposit---l,i?ing
institutions. The figure suggests that foreign currency deposits
have already started to accumulate before the 80s. To a certain
extent, it also reflects the increasingly important role of Hong
17
Kong as a regional financial centre. Inf lows of deposits from
foreign countries, especially those politically unstable South-
east Asian countries, may have contributed to the growth of
foreign currency deposits. Unfortunately, the official statistics
on the deposit liabilities of the deposit-taking institutions do
not classify the depositors according to their citizenship. This
prohibits us not only from telling whether currency substitution
is symmetrical or asymmetrical but also from claiming the
existence of currency substitution because in the extreme case
where Hong Kong residents hold Hong Kong dollar deposits only and
non-residents hold foreign currency deposits only, there is no
currency substitution at all.
Nevertheless, it is reasonable to believe symmetrical
currency substitution exists as Hong Kong is a leading trading
centre in the world and a tourist centre in the Far East region.
Local manufacturers and trading firms definitely have
transactions demands for foreign money to finance the volume of
international trade, whereas multinational corporations carrying
on business in Hong Kong also have to demand Hong Kong dollars
for daily operations. Some local wealth-owners may have allocated
part of their wealth in the form of foreign currency interest-
bearing deposits. It should be emphasized here that currency
substitution does not require all residents to hold foreign
money. While wealth-owner's aptitude towards risk and
expectations on the assets' rates of return definitely vary from
individual to individual, there exists certain developments
18
during the past decade or so as common factors affecting wealth-
owners' portfolio choice15.
From the floating of Hong Kong dollar in November 1974
to the introduction of the current linked exchange rate regime in
October 1983, there did not exist an institutional framework for
the Government to control the monetary base directly. The rate of
credit expansion was mainly determined by the credit policies of
financial intermediaries. Domestic overheating and low interest
rates in the late 70s and early 80s have been attributed to
excessive monetary growth. The resultant inflation and capital
outflows saw a long-term weakening of the Hong Kong do l lar, as
evidenced by the persistent decline of the Hong Kong Dollar
Effective Exchange Rate Index from its peak of 115.5 in early
1977. The continual depreciation of the local currency might have
induced wealth-owners to form expectations on a further
depreciation and accordingly switch their balances from domestic
currency to foreign currency.
To a certain extent, the Interest Rate Agreement
administered by the Hong Kong Association of Banks( HKAB) also
encourages currency substitution16. The fact that licensed banks
have set up wholly-owned DTCs and launched the so called swap
deposits17 in order to compete for funds indicate that the market
interest rate is usually above the interest rate ceiling. While
depositors shift their Hong Kong dollar deposits from licensed
banks into DTCs or into swap deposits, there is no a priori
19
reason to exclude the possibility of shifting into foreign
currency deposits.
In his maiden budget speech for fiscal 82/83, the
former Financial Secretary proposed to exempt foreign currency
deposits placed with all deposit-taking institutions from
interest tax on the ground that the continuing growth of Hong
Kong as an international financial centre was worthy of
encouragement. At the same time, the tax rate of interest on Hong
Kong dollar deposits with all deposit-taking institutions was to
be reduced from the original 15% to 10%, with the belief that the
tax advantages of moving into foreign currency deposits would be
so small that there would not be a widespread switching from
Hong Kong dollar to foreign currency deposits. This
discriminatory treatment on interest income tax was one of the
impetuses to induce currency substitution, as witnessed by the
double-digit growth rate, on a monthly basis, in foreign currency
deposits for the first few months after the tax proposal became
effective. The growth trends in the Hong Kong dollar components
of the various definitions of money as well as their foreign
currency counterparts are depicted as Charts II.1- 11.6.
Yet the significance of the tax differential as a
factor leading to currency substitution is very little when
political risk is also taken into account. Political uncertainty
about the future of Hong Kong after 1997 is widely accepted as
the key factor leading to the sharp fall of the Hong Kong dollar
20
in September 1983 and the phenomenal widespread switching out of
Hong Kong dollar into foreign currency deposits. To save the
vulnerable Hong Kong dollar, the Hong Kong Government introduced
on October 17, 1983 the present linked rate system, under which
the local currency is linked to the greenback at an official rate
of US$1=HK$7.818. At the same time, the 10% interest withholding
tax on Hong Kong dollar deposits was also abolished. These
measures saw a return of confidence in the Hong Kong dollar but
have failed in reversing currency substitution. Theoretically,
the new exchange rate regime should have made the Hong Kong
dollar and the US dollar perfect substitutes on the supply side.
The depositors, therefore, no longer need to do any substitution.
However, competition of financial institutions in promoting
foreign currency deposits indicate that depositors have already
diversified from the US dollar into other major foreign
currencies, particularly the ECU. As at the end of June 1986,
foreign currency deposits accounted for over half( 55.13%) of
the total deposit liabilities of the deposit-taking institutions.
As the case in other countries, currency substitution, once
emerged, is hard to reverse.
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ELASTICITY OF SUBSTITUTION APPROACH
1. The Basic Model
The elasticity of substitution approach to measure the
degree of currency substitution originates from the work of
Chetty( 1969), which measured the substitutability of various
deposit liabilities of financial institutions for money.
Following the new approach to consumer demand theory developed
by Lancaster( 1966), the depositor is assumed to combine money
and time deposits together to produce various characteristics
such as liquidity and store of value so as to maximize his
utility. Substitution between money and time deposits is possible
because they have certain characteristics in common, e.g. store
of value. The indifference curve between money and time deposits
can have various possible shapes, depending on the degree of
substitutability between the two assets. It can range from a
straight line in the case of perfect substitutes to a right angle
line in the case of fixed proportion. The degree of curvature of
the indifference curve is therefore a measure of the
substitutability of time deposits for money.
Miles( 1978a) adopted the above approach to measure
the substitutability of domestic and foreign currencies. It is
assumed that there exists a CES production function which




MS= level of money services,
Md, M f= cash balances held, denominated in domestic
and foreign currency respectively,
Pd, Pf= domestic and foreign price indices,
a 1, a2= weights reflecting the efficiency of domestic and
foreign real balances in producing money services,
To introduce the exchange rate, it is further assumed
that the absolute version of purchasing power parity holds such
that e= Pd/Pf 1 Furthermore, since Pd and Pf are price indices,
we can define Pd= 1. By substituting the above relations into
11 thn nrniir•tinn finrtinn is cim1 ifinri to
(2)
It is assumed that the wealth-owner has decided to hold
MO real cash balances in his overall portfolio. These cash
balances are then allocated into Md/Pd domestic currency-
denominated real balances and Mf/Pf foreign currency-denominated
real balances according to their relative opportunity costs and
their relative efficiencies in providing money services. Let id
and i f be the interest rates on domestic and foreign currency
balances respectively. The asset constraint is then of the form
(3)




It reflects the fact that Mo of total money assets that must be
held to provide the money services of Md and eMf money assets. If
for example the money balances are borrowed each period, then a
total of Md( l+id) and M f( l+i f) money balances must be held in
order to pay off the loans at the end of the Der i n_
Maximizing the production function subject to the asset
constraint yields the following functional form for estimation
( see Appendix I for the derivation):-
(5)
finis runctlonal rorm allows the direct estimation of
the elasticity of substitution as o-= 1/1+p is given by the slope
of the regression equation. Note that o- is non-negative2.
Furthermore, if or is not significantly different from one, the
hypothesis that the Cobb-Douglas is the proper money services
production function cannot be rejected3. On the other hand, the
ratio of the relative efficiency, i.e. al/a2, can be indirectly
estimated as a1/a2= exp( intercept/(-).
Substitution between domestic and foreign currencies
can be reflected in two ways. A high value of o- implies high
elasticity of substitution between currencies. On the other hand,
as al and a2 represent the relative efficiencies of the two
monies in providing money services, similar values of al and a2
indicate close substitution. In the extreme case where domestic
and foreign currencies are perfect substitutes, they should have
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the same efficiency in providing the money services and thus
al /a2 should be equal to unity. When al /a2= 1, the intercept
term of the regression equation will not be significantly
different from zero.
There are two hypotheses on the value of elasticity of
substitution under different exchange rate regimes. The first
hypothesis postulates that under a fixed exchange rate system the
non-bank public does not have to substitute between currencies in
the money market because the government has already made
currencies perfect substitutes on the supply side. Under a
floating rate regime, the non-bank public has to substitute
between currencies through money markets. Therefore, this
hypothesis would be consistent with a low or insignificant value
of elasticity of substitution in a fixed rate period, as the
substitution mechanism is no longer needed, and a high value in a
floating rate period. On the contrary, the second hypothesis
states that the elasticity of substitution should be high in a
fixed rate period as the measured elasticity of substitution
reflects the substitution on the supply side. This hypothesis
will therefore be consistent with a high value of elasticity of
substitution in a fixed rate period and a low value in a floating
rate period.
In an efficient foreign exchange market4, it is
expected the interest parity to hold, which can be approximated
ass
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where e-' is the expected rate of change of the exchange rate.
Here,
positive a means an expected depreciation of the domestic
currency. The more the domestic currency is expected to
depreciate, the higher its relative interest rate. Note that in
Equation (5), the independent variable log[( l+i f)/( 1+id)'_
log(l+i f)- log(1+id) closely approximates the interest
differential.(i f-id). Therefore, the estimated elasticity of
substitution relates the relative holdings of domestic and
foreign money to the expected appreciation of the domestic
currency. With an expected appreciation of the domestic currency,
wealth-owners will diversify towards holding more domestic money
balances. The ratio of domestic to foreign money held is
therefore a function of the expected rate of change of the
exchange rate(or the forward premium on domestic money )6.
2. The Extended Model
Stewart(1978) has shown that factor-price uncertain-
ty leads a risk-averse manager to substitute fixed riskless
factors of production for factors whose prices are subject to
random fluctuations. If this result is applied to the production
function of money services, it then follows that a risk-averse
currency holder will hold less amount of the riskier currency and
substitute more of the other currency in order to produce a
certain level of money services. Miles and Stewart( 1980)
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extended Miles' empirical model to include exchange rate
uncertainty, arguing that the optimal diversification of money
portfolios depends not only on relative expected returns but also
on relative risks. To incorporate the effect of exchange rate
uncertainty, a third currency is introduced as the numeraire in
addition to the two currencies the currency holders held. Again,
assume the purchasing power parity holds such that ed= PW/Pd and
of= Pw/P f, where Pw is the price level in the numeraire country.
Define Pw= 1, so that Equation (2) in the previous section can
be written as
(6)
Similarly, the asset constraint( i.e. Equation (3)) become
(7)
Let Bd and Bf represent the functions of the uncertainty about
domestic and foreign exchange rates respectively. As can be seen
from Appendix I, the first-order conditions for maximization
yield the following equation for empirical investigation:
(8)
I f there is no exchange rate uncertainty, Bf= Bd= 1. The last
term of Equation (8) becomes zero, and it reduces to Equation
(5). In the case of exchange rate uncertainty, Bf and Bd will
diverge from one. This model, however, suffers from at least two
shortcomings. Firstly, it does not provide guidance as to which
variables will be regarded by the non-bank public as indicators
of exchange rate uncertainty. Secondly, even if the appropriate
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measures of exchange rate uncertainty are known, the model cannot
specify the exact functional relationship between Bd (Bf) and the
measures because a detailed knowledge of the subjective
probability distributions of of and ed is required. Nevertheless,
intuition suggests that Bd (Bf) in general should be an
increasing function of the degree of uncertainty about ed (ef).
In their empirical study, Miles and Stewart used the
standard deviation of the percentage change in a currency vis-a-
vis the numeraire currency as a proxy for exchange rate
uncertainty. They correctly pointed out that the true effect of
exchange rate uncertainty may be considerably larger than the
empirical findings indicate because the non-bank public's
response to exchange rate uncertainty cannot be exactly and
completely modelled. The equation for estimation is therefore of
the form
v. 1- IC%nr_n /nnnn\...
(9)
where SDFC, SDDC= respectively the standard deviations of the
percentage changes in the foreign currency
and domestic currency exchange rates,
r= a measure of non-linearity in the risk
function B,
DC= quantity of domestic currency held,
FC= the quantity of foreign currency held,
measured in domestic currency units.
All other variables are as previously defined
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Note that Equation (9) implicitly assumes that expected exchange
rates are equal to current exchange rates because the quantity of
foreign money held is converted to domestic currency units at the
current exchange rate.
3. A Survey ey of Empi ri ca 1 Studies
Miles( 1978a) empirically tested his model by
estimating the degree of substitution between the US and Canadian
dollars over the period 1960IV- 1975IV using quarterly data. At
5.4, the estimated value of elasticity of substitution is
statistically different from zero at the 99% level( two-tailed
test) and is considerably large. While this high value indicates
that the US dollar and the Canadian dollar are close substitutes,
they are not perfect substitutes as the ratio al/a2= 1.60 is
different from one. On the other hand, the estimated value is
significantly different from one at the 95% level, suggesting
that the production function of money services is not of the
Cobb-Douglas type. In order to find out in which exchange rate
regime the value of elasticity of substitution is higher, the
estimating procedures were repeated for three subperiods: 1960IV
- 196211, 1962111- 1970II and 1970111- 19751V. Except the
second subperiod, Canada was on floating rates. The empirical
findings are consistent with the hypothesis that the elasticity
of substitution is higher in floating rate periods than in fixed
rate periods because the estimates of the elasticity of
substitution for the floating rate subperiods are found to be
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large and statistically significant while that for the fixed rate
period is small and not different from zero stati st i ra l 11,
Miles( 1981) further studied the currency substitu-
tion phenonmena in the United States and Germany over the periods
19671- 1978111 and 19651- 1978111 respectively. In the case of
the United States, the degrees of substitution between the US
dollar and three major foreign currencies, namely the Sterling
pound, Duetsche mark and Swiss franc, were estimated for the
whole period as well as two subperiods: 19671- 197111 and
1971111- 1978111, during which the world was on a fixed exchange
rate and a floating rate regimes respectively. With only one
exceptional case, the estimated values of elasticities for the
entire period are found to be with the expected sign and
statistically significant, ranging from 1.36 to 4.02. With an
exception in each case, the estimated elasticities for the fixed
rate subperiod are all statistically insignificant whereas those
for the floating rate subperiod are found to be significant,
ranging from 2.20 to 5.08. Again, the empirical results are
consistent with the hypothesis that elasticities of substitution
are higher in floating rate periods than in fixed rate periods.
The empirical results for the German case also support this
hypothesis. The elasticities of substitution for the whole period
( 19651- 1978111) and the fixed rate period( 19651- 197111)
are found to be statistically insignificant, whereas that for the
floating rate subperiod( 1971111- 1978111), at 2.78, is
statistically significant. Based on his empirical findings, Miles
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concluded that a high degree of substitution existed only during
floating rate periods, making independent monetary policies
unattainable. As far as optimum currency area was concerned, he
argued that the optimal bloc might be the world, as the major
international currencies were found to be good substitutes for
the US dollar, and thus the world monetary system should return
from the current regime of floating rate to a fixed exchange rate
system which emphasizes co-ordination of monetary policy.
So far in the literature, the extended model which
incorporates exchange-rate uncertainty has been only tested by
Miles and Stewart( 1980) for the United States and Germany. In
their empirical work, the Swiss franc was chosen as the third
numeraire currency on the ground that it was the most stable
major currency in terms of purchasing power during the period
under study. Their empirical findings indicate that the
elasticity of substitution and the risk variable both have the
expected positive sign in all cases( 1971111 -1978111 in the US
case and 1971111- 19781V in the German case), and are
statistically significant within the conventional 95% level in
the US case. In the German test, however, the results are
statistically significant only marginally, as the elasticity of
substitution is significant at the 90% level whereas the risk
variable is significant only at the 85% level. These findings are
attributed to the stability in the purchasing power of the
Deutsche mark against other currencies, particularly the Swiss
franc, over the period examined and as a result the German
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private sector had less incentive to diversify into other foreign
currencies and thus less responsive to changes in expected
returns and exchange risks. Nevertheless, Miles and Stewart
concluded that the inclusion of exchange risk strengthened the
empirical evidence of money portfolio diversification in
international money markets.
4_ Fnrm»latn.,c- in T1, c. 0+-„a.,
In this section, regression equations for empirical
testing of currency substitution in Hong Kong are formulated,
based primarily on the models discussed in the previous section$
of this chanter.
The period under examination in our empirical study is
f rom December 1980 to June 1986. Month 1 y data are used in the
regressions, with observations for April 1986 being dropped as
outliers7. The reason is that the monetary statistics were
distorted by a substantial increase in Hong Kong dollar
denominated demand deposits in that month because of a
substantial inflow of funds from abroad to subscribe for the
shares offered by Cathay Pacific. Few economists would disagree
that monthly data are preferred to quarterly or annual data
because the former provides a more up-to-date and realistic
picture of economic developments, particularly the dynamic
adjustment process.
A partial adjustment model is used in the regressions
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to account for the fact that it takes time to make and execute
economic decisions because of psychological, technological and
institutional factors. For example, contractual obligations may
prevent depositors who have placed funds in time deposit accounts
from switching their funds even though money market conditions
have changed. Suppose the desired ratio of domestic currency to
foreign currency-denominated balances is a function as given in
equation (5):
(10)
or in more simple notations
(10)
Further suppose that the actual change in the ratio in any given
time period t is some fraction d of the desired change for that
period. Mathematically, this partial adjustment hypothesis can he
asg
(11)
Substituting Equation (10) into Equation (11) gives
(12)
The whole period under study are dlviaea into tnree
subperiods: (1) December 1980- February 1982, (2) March 1982--
October 1983 and (3) November 1983- June 1986. The rationale for
this diyision is: the HnnPr Kong dollar was floated during the
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first two subperiods and linked to the US dollar, during the last
subperiod during the second subperiod, interest on Hong Kong
dollar deposits was 'taxed at a rate of 10%, while foreign currency
deposits were free from any interest tax. Changes in the exchange
rate regime and the tax rates on interest income are expected to
cause structural changes, affecting wealth-owner's portfolio
choices in holding money balances.
One of the simpliest econometric methods to test for
structural changes is the dummy variable method. There are
several advantages in using this estimation method. Firstly,
instead of running a regression for each subperiods, only a
single regression for the entire period needs to be ran.
Secondly, the pooling of data together increases the degree of
freedom and hence improves the relative precision of the
estimated parameters. But the most important advantage is that it
allows an econometrician to test a variety of hypotheses about
the intercept and slopes of the regression equation. To
distinguish three subperiods in our empirical study, two dummy
variables have to be introduced9. As can be seen from Equation
(5), a change in the elasticity of substation, a, due to a
structural change will affect the intercept as well, unless the
change in the ratio al/a2 offsets the change in o- in such a way
that the intercept remains unaffected. But this is unlikely to be
the case in general.
Since the data are seasonally unadjusted, seasonal
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dummies and a time variable are added to deseasonalize and
detrend the time series10. From Charts III.1- 111.6, it can be
seen that there are prominent declining trends in the ratios of
domestic money balances to foreign money balances, particularly
in the broader monetary aggregates. The coefficient of the time
variable is usually interpreted as a measure of autonomous
growthll. However, it should be stressed that it may also
represent the effect of the omitted factors which determine the
growth of the dependent variable. To a certain extent, time trend
reflects our ignorance of the underlying true forces affecting
the dependent variable.
Taking all these factors into account, the regression
equation is formulated as follows:
(13)
where D1= 1 for period March 1982- October 1983,
0 otherwise
D2= 1 for period November 1983- June 1986,
= 0 otherwise
T= Time variable, T= i for the ith observation
Sj= 1 for the jth month
0 otherwise
other variables are as prevlouly uellneu.
The above formulation assumes that the structural
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changes affect the intercept term and the elasticity of
substitution only. That is to say, the money stock adjustment
process, the time and seasonal components will remain unaffected.
Moreover, it assumes that both the intercept and slope remain
constant within each subperiod. The first subperiod is
arbitrarily chosen as the base period. Therefore, for example,
testing the significance of D1 is in effect testing the
hypothesis of homogeneous intercepts in the first two subperiods
and testing the significance of D21og[( l+if )/(l+id)] is
testing the hypothesis that elasticities of substitution in the
first subperiod and the last subperiod are the same12.
The above equation is for the case in which there is no
exchange rate uncertainty. By analogy, the regression equation




Different definitions of money and deposits, namely M1,
M2, M3, demand deposits (DD), savings and time deposits held
with banks (BD) and deposits held with DTCs (DTCD), are used as
the dependent variables13. Note that the notations are simplified
to avoid clumsiness. In nthpr wnrs. what M1 really means is the
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ratio of Hong Kong dollar M1 (HK$Ml) to foreign currency M1
(FCM1). The primary reason for choosing different monetary assets
as the dependent variables is that they are not homogeneous. The
use of M1 as the dependent variable implicitly assumes that
demand deposits and notes and coins are perfect substitutes. This
is unlikely to be the case in the real world, even though both of
them serve for transaction purpose. Firms settle their business
transactions mainly by means of cheque payments whereas household
purchases of goods and services are usually paid by cash or
credit card. Unlike the case of other western countries, payments
by cheque for household purchases of goods and services are not
very popular and usually not commonly acceptable in Hong Kong.
Besides, it is reported that a certain amount of notes and coins
are now circulating in the Shenzhen Special Economic Zone. It is
thus better to separate notes and coins in the hands of public
from M1 and to take demand deposits alone as the dependent
variable so as to examine the substitutability between Hong Kong
dollar- and foreign currency-denominated demand deposits in
serving as a medium of exchange14. Regression using M1 as the
dependent variable has a potential problem, however. That is
changes in M1 in response to changes in the interest rates may
be due to substitution between M1 and other interest-bearing
assets (e.g. time deposits) rather than to currency substitution.
To avoid this problem, the broader definitions of money supply
are taken as the dependent variable, but this implicitly assumes
that M1 and M2 are perfect substitutes. In reality, savings and
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time deposits held with licensed banks and demand deposits are
not homogeneous, despite the fact that the proliferation of
automatic teller machines and the establishment of the Electronic
Fund Transfer at Point of Sale System have made savings accounts
serve as a medium of exchange in addition to as a store of value.
As a matter of fact, currency substitution is more commonly found
in interest-bearing monetary assets than in demand deposits or
notes and coins. To examine the substitutability between domestic
and foreign currencies in serving as a store of value, banks'
savings and time deposits and DTCs deposits are therefore taken
as the dependent variables respectively.
As on the independent variables, the US prime rate is
taken as a proxy for the foreign interest rate if. This is
justifiable as it is generally believed that a large portion of
foreign currency deposits is denominated in the US dollar. For
the domestic interest rate, the best lending rate quoted by the
two note-issuing banks is taken as a proxy. Lending rates are
used, reflecting the opportunity costs faced by the currency
holders if they have to borrow in order to satisfy their
utilities from holding money. Under a perfectly competitive money
market, the spread between the loan rate and deposit rate should
reflect the costs of intermediation. In Hong Kong, interest rates
on bank deposits are set by a cartel rather than determined by
the market, but the two note-issuing banks, which for most of the
time act as the price leaders, usually set the best lending rate
at a margin over the deposit rates.
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To introduce the exchange risk factor, the Special
Drawing Right (SDR) is used as the numeral re currency since a
basket of currencies should usually have a more stab] e purchasing
power than any individual currency. Daily changes in the HK$ vs.
SDR rate are calculated. The standard deviation of these daily
changes within a month is then used as a proxy to measure
exchange rate uncertainty in the domestic currency. The proxy to
measure exchange rate uncertainty in the foreign currency is
calculated by the same method but using the US$ vs. SDR rate
instead.
All data used in the regression analysis are seasonally
unadjusted. Data on money supplies and the various types of
deposits are month-end figures, whereas those on interest rates
are monthly average figures. Statistics on the US prime rate and
the US$ vs. SDR rate are from various issues of International
Financial Statistics published by the International Monetary
Fund. All other statistics are from various issues of the Monthly
Digest of Statistics published by the Hong Kong Government.
Empirical results are tabulated as Tables V.1- V.7 on
which analysis and discussion will be given in Chapter V.
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CHAPTER IV
CROSS-ELASTICITY OF SUBSTITUTION APPROACH
1.A.Survey of Empirical Studies
In microeconomics, commodities which tend to be used to
the exclusion of one another are called substitutes. A more
precise definition is that two goods are substitutes(comple-
ments) if a rise in the price of one causes the demand for the
other to increase(decrease). The cross-elasticity of
substitution approach to currency substitution is essentially
based on this methodology. If the foreign interest rate or
exchange rate is a significant determinant in the demand function
for domestic money and if an increase in this variable,
representing an increase in the return on holding foreign money,
leads to a decrease in the demand for domestic money, then the
hypothesis of currency substitution cannot be rejected. This is
also the same methodology adopted in studying the
substitutability between money and its substitutes(denominated
in the same currency). Therefore, to verify the existence of
currency substitution empirically, a money demand function has to
be specified and estimated. As in the empirical literature on the
demand for money in a domestic context, the money demand
specifications for studying currency substitution also vary from
case to case, depending on the model-builder's judgement on
selecting the essential variables of the problem. The following
paragraphs will give a survey on the major empirical work under
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the cross-elasticity approachl. For details of the models and
empirical results, please refer to the original papers.
Instead of estimating a standard money demand function,
Brittain( 1981) studied the income velocities of money in five
major industrial countries, namely Germany, Italy, Switzerland,
the United Kingdom and the United States. The deviation of US
M1's income velocity from trend was found to be positively
correlated with its counterparts in Italy and the United Kingdom
but negatively correlated with its German and Swiss counterparts
for the decades 1959-79. By regressing a number of equations with
either the velocity or real money stock as the dependent variable
and the domestic interest rate, interest rate differentials( or
the foreign interest rate) and the lagged dependent variable as
explanatory variables2, Brittain hypothesized that the observed
contemperaneous transnational velocity movements were due to
systematic portfolio shifts into and out of the Sw i,, s franc and
Deutsche mark at the expense of the US dollar, Italian 1 i rit and
Sterling pound during the period under study. There was evidence
of international currency portfolio diversification, at least in
the case of Germany and the United States, indicating that
increases in the opportunity cost and risk associated with
holding US dollars during the period 19601- 197911 led to a
shift in currency demand towards the Deutsche mark.
Anking( 1984) re-examined Brittain's multicurrency
portfolio model, questioning the validities of Brittain's
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detrending method and the results of the residual cross-
correlations as the secular movements in the income velocity of
money might not be deterministic and the residuals might
themselves be autocorrelated. Using Haung's test of independence
of two covariance-stationary time series3, Anking found that
movements in the US income velocity were independent of movements
in the income velocities of Germany, Italy and the United
Kingdom. In order to find out whether the uncovered interest rate
differential and the foreign interest rate were sensitive to
alternative specification of the money demand function, Anking
modified Brittain's original specification of money demand
function by including a real income variable and specifying the
functional relationship in log-linear form4. In all cases, his
empirical findings provided no support for Brittain's
multicurrencv portfolio model.
Similar to Brittian's work, Joines( 1985) examined
the income velocity of money in seven countries--- Belgium,
Canada, France, Germany, Japan, the Netherlands and the United
Kingdom--- for the two decades 1960-80. His empirical findings
reveal that the income velocity of domestic money was positively
related to domestic short-term interest rate but was not
generally related to foreiegn interest rates. There was little
evidence that currency substitution destabilized domestic money
demands. Joines argued that his result was not inconsistent with
Miles' findings of substantial elasticities in Canada, Germany,
and the United States because a large value of the elasticity of
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substitution did not imply a large value of the cross-elasticity
of money demand. He illustrated by a numerical example that a
large elasticity of substitution alone was not sufficient to
destabilize domestic money demand5, destabilization also required
domestic residents to hold a considerable portion of their money
balances in the form of foreign currency. For currency
substitution to destabilize domestic money demand, a large Cross-
e lastieity of suhsti tut i nn i s re i rPri
The effects of international shifts in the demand for
money on exchange rates and price levels were examined by Vaubel
(1980). Allowing for the fact that a country's money could be
held by both domestic residents and foreigners, he had derived
exchange rate and price level equations in terms of, among other
things such as interest rates and national incomes, money demands
from residents and foreigners. The model was then tested for the
price levels in seven major countries--- Germany, France, Italy,
the Netherlands, Switzerland, the United Kingdom and the United
States--- and for the exchange rates of the US dollar against
the other six currencies, based on quarterly observations from
197311 to 197811. The empirical results reveal that international
shifts in the demand for money had a significant effect on the
exchange rates of the Deutsche mark, Swiss franc and Sterling
pound during the period examined.
Similarly, Brillembourg and Schadler( 1979) built a
portfolio model of exchange rate determination to examine the
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role of currency substitution in the exchange rate determination
process6. The model was then tested empirically for the seven
major industrial countries and Switzerland over the period March
1973- June 1978 using full information maximum likelihood (FIML)
method. The empirical, findings indicate that the US dollars
tended to be a substitute for the continental European currencies
and support the view that currency substitution is an empirically
significant phenomenon which must be accounted for in modelling
exchange rate determination.
Bordo and Choudhri( 1982) estimated the Canadian
demand for money for the flexible exchange rate period 1970IV-
19791V on a quarterly basis. As the effect of the expected
exchange rate was found to be statistically insignificant, they
concluded that there was no evidence of currency substitution7.
Furthermore, they criticized Miles' elasticity of substitution
approach in two aspects. Firstly, they doubted whether the
coefficient of the interest rate differential in Miles' model
truly represented a measure of the elasticity of substitution.
Secondly, based on the money demand functions they derived, they
argued that Miles' model was subject to misspecification error
because of the omission of domestic interest rate and a scale
variable as explanatory variables in the regression equation.
They re-examined Miles' model by including these two variables in
the regressions. Their empirical results were contrary to Miles'
but consistent with their estimation of the money demand
functions as both the newly included variables were significantly
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different from zero but the interest rate differential was
statistically insignificant. Therefore, they concluded that
Miles' model was misspecified and that there was no currency
substitution in Canada.
However, Daniel and Fried( 1983) attributed the
failure of Bordo and Choudhri to find evidence of currency
substitution in Canada to their ignorance of the impact of postal
strikes on the Canadian demand for money. By estimating a money
demand function with the forward premium as a proxy for the
expected rate of return on the US dollar and a dummy variable to
account for the effects of postal strikes, they showed the
existence of currency substitution by Canadian money-holders over
the floating rate period 1970111- 198211.
Melvin( 1985) estimated the demand functions in four
European countries, namely France, Germany, Italy and the United
Kingdom, on a quarterly basis over the floating rates period
1973-80. The equation for estimation was essentially a standard
double-log model, with the real demand for money depending on
real income, the domestic and foreign interest rates. What
distinguishes his work from the others in the empirical
literature is the inclusion of the qualities of domestic and
foreign monies as explanatory variables in the money demand
function8. The conventional empirical studies rely on the foreign
interest rate variable to infer the existence of currency
chcti tution. This, however, may mix currency substitution with
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substitution between money and other interest-bearing assets. By
including the qualities of monies in the money demand function,
one can possibly distinguish currency substitution due to a
change in the quality of the domestic money relative to that of
the foreign money from the effect of substitution between the
domestic money and other interest bearing assets as measured by
the foreign interest rate variable. An increase in the quality of
domestic money relative to that of foreign money, ceteris
paribus, will lead to an increase in the real demand for domestic
money and vice versa. If this is empirically proved to be the
case, the hypothesis of currency substitution can be accepted.
Based on this methodology, the empirical results of Me l vin's work
showed definite evidence of substitution in the European
currencies, particularly the Deutsche mark which was found to be
a popular substitute for the French franc, Italian lira and
Sterling pound.
Currency substitution is definitely not a phenomenon
found only in the developed countries. Ortiz( 1983) examined
the dollarization problem in Mexico by regressing the ratio of US
dollar demand deposits to peso demand deposits held by the public
in Mexican financial institutions against proxies for devaluation
expectations, foreign exchange risk and political risk. He
obtained satisfactory results for the period 19331 to 19801V
after introducing a two-period lag structure. He further examined
the potential problem of monetary instabi 1 ity due to currency
substitution by estimating a conventional money demand function
58
but with foreign deposit rate as one of the explanatory
variables, using quarterly data from 1960 to 1979. Based on the
performance of simulation and the empirical finding that the
foreign interest rate did not significantly affect the demand for
peso, he concluded that there was no evidence of currency
substitution and the associated problem of monetary instability
was not empirically meaningful in Mexico. On the contrary, he
argued that the Mexdollar market was a stabilizing factor from a
balance of payment viewpoint because domestic investors, viewing
Mexdo l lays as close substitutes to US dollars held abroad and
having trust of the full convertibility of Mexdollars, would have
less incentives to shift funds abroad, thus reducing the short-
run speculative capital flows.
However, a different result was obtained by Ramirez-
Rojas( 1985) who studied the phenomenon of asymmetrical
currency substitution in three Latin American countries---
Argentina, Mexico and Uruguay--- for the period from 1970 to
early 1980s. Residents' demand for domestic and foreign
currencies were postulated to be functions of real wealth and the
expected rate of depreciation of the domestic currency. Assuming
the purchasing power parity holds and the demands for each type
of money is homogeneous in wealth, the ratio of domestic money to
foreign money is derived as a function of the expected rate of
depreciation of the domestic currency, resembling the basic model
by Miles9. In the actual regressions, the dependent variable
lagged by one period was included as an explanatory variable to
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allow for a stock adjustment process. His empirical results
confirmed the importance of currency substitution in the three
countries under consideration.
The above survey on the empirical studies under the
cross- elasticity of substitution approach to currency substitu-
tion is by no means exhaustive. Its purpose is to highlight a
number of facts. Firstly, currency substitution is probably an
international phenomenon in the sense that its presence can be
found in both developed and developing countries. Secondly, the
empirical results obtained from the cross-elasticity of
substitution approach may differ from the elasticity of
substitution approach, as can be seen from the empirical studies
of Bordo and Choudhri( 1982) and Miles( 1978a). Thirdly,
there is no unique, standard model under the cross-elasticity of
substitution approach to detect currency substitution. Different
model specifications and estimation techniques have been
employed, depending on the researchers' knowledge and judgement.
Since different explanatory variables are included in the money
demand function, it is not surprising to find that the empirical
results for the same country over the same period differ and thus
lead to conflicting conclusions on the existence of currency
substitution.
2 Slecificatioris of Money Demand Function
For the same reasons given in Chapter III, demand
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functions for the narrow and broad definitions of money and the
three types of deposits are specified for empirical
investigation. The hypothesis of currency substitution cannot be
rejected if the foreign variable(s) is found to be a significant
determinant in the demand functions for domestic money balances.
Apart from the fundamental determinants like income,
wealth and opportunity costs, certain types of risk may also be
important factors in determining the optimal level of money
balances. This is essentially the notion of the mean-variance
approach to the demand for money10. In an open economy, it seems
plausible that foreign exchange risk does play an important role
in determining the demand for money. Empirical evidence is
provided by Akhtar and Putnam( 1980) who found exchange risk a
significant determinant in the German money demand function. As
the exchange risk associated with the domestic currency
increases, the domestic currency may no longer serve as a store
of value, thus causing a tendency for the risk-averse depositors
to diversify into holding other currencies which are relatively
more stable in terms of purchasing power.
Variability in the exchange rate is taken as a proxy
for the degree of foreign exchange risk. I t should be stressed
that variability does not necessarily imply unpredictability.
Furthermore, certain types of exchange risk such as exchange
control are not quantifiable. Nevertheless, it is assumed that
there is a close association between variability and
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unpredictability. The inclusion of an exchange risk factor in the
money demand function is similar to the inclusion of a money
quality variable in Me l vin's work( 1985), except exchange rate
variability instead of price variability is used as a proxy for
money quality. On both theoretical and empirical grounds,
exchange rate variation is preferred to price variation as a
proxy for the quality of money. Theoretically, the exchange rate
can he regarded as the external value of the domestic currency
which wealth-owners should be directly concerned with in
allocating their money balances. Historically, Hong Kong had
never experienced hyperinflation, albeit the inflation rate was
at double digits in early 80s. Besides, the general price level
is relatively sticky, particularly in the short run. Under these
circumstances, the domestic money balances may not he very
responsive to price variations. On the other hand, exchange rate
variations can also serve as a proxy for political risk. Given an
efficient exchange market under a floating exchange rate regime,
exchange rate movements should reflect the information available
to the public, including any news about the political future of
Hong Kong.
Therefore, the long run desired demand for the narrowly
defined money. HK$M1. can be specified as
(15HK$M1*= HK$M1*( Y, id, if. Q)
where Y= a scale variable,
Id= the domestic interest rate,
if= the foreign interest rate,
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Q= the quality of the domestic currency, proxied by
variations in the exchange rate.
An increase in the national income( or the volume of
transactions) will, ceteris paribus, lead to an increase in the
demand for money for transactions purpose. Therefore, the demand
for HK$M1 should be positively related to the scale variable,
i.e. OHK$Ml/aY 0. On the other hand, both the inventory-
theoretic models developed by Baumol( 1952) and Tobin( 1956)
predict a negative interest elasticity of the transactions demand
for money. This together with the precautionary and speculative
motives point to a money demand function negatively related to
interest rates. This implies both the partial derivatives
6HK$M1/oid and 6HK$M1/bi f are negative. As already mentioned
above, a larger variation in the exchange rate implies poorer
quality of the domestic currency and hence a smaller demand for
domestic balances. Therefore 8HK$M1/8Q 0.
For regression analysis, the functional form of the
demand function is explicitly specified as semi-log with respect
to the interest rates and double-log with respect to the scale
variable and quality variable. Again, a partial adjustment




The regression equation for estimating the demand for
Hong Kong dollar demand deposits (HK$DD) can be formulated in the
same way.
Again, monthly data will be used in the estimations
Unfortunately, time series on GDP are not available on a monthly
basis. Therefore, a time series on monthly GDP figures has to be
derived, and the derivation can be found in Appendix I I.
Similarly time series on GDP deflator is not available on a
monthly basis. To deflate the demand functions, the Consumer
Price Index A is used11. Theoretically, the domestic interest
rate variable should be a vector of domestic interest rates.
However, regressions with the whole spectrum of interest rates as
explanatory variables will only exacebrate the problem of
multicollinearity. In empirical work, the common practice is
either to choose a weighted average of the interest rates, or to
arbitrarily choose a representative rate, or to choose the rate
which empirically yields the best fit12. The method of a weighted
average rate is not applicable in the case of Hong Kong simply
because breakdown statistics on deposits by maturities are not
available. For simplicity, the 3-month time deposit rate set by
the HKAB is chosen as a proxy for domestic interest rate for it
is approximately the median rate. Similarly, the 3-month Euro-
dollar deposit rate is taken to represent the foreign interest
rate. Again as there is an exchange rate for each foreign
currency against the Hong Kong dollar, the exchange risk variable
should theoretically be a vector of variations in the Hong Kong
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dollar exchange rates against all other foreign currencies. To
avoid tedious computations and the problem of multicollinearity,
the standard deviation of the daily changes in the Hong Kong
dollar-SDR rate is taken as a proxy for exchange risk.
The above formulation assumes that the dependent
variable is contemporaneously related to the independent
variables. This dynamic relationship is justifiable on
institutional ground as both HK$M1 and HK$DD are so liquid that
currency holders can almost immediately decide to adjust their
balances when they perceive changes in interest rates and
exchange risk. The formulation, however, needs to be modified for
HK$M2, HK$M3, Hong Kong dollar savings and time deposits held
with licensed banks (HK$BD) and Hong Kong dol lar time deposits
held with DTCs (HK$DTCD) as they, or a large portion of them, are
time deposits which are subject to contractual obligations and
are thus less 1 iquid. To mode 1 this, it is assumed that
depositors facing the interest rates and perceived exchange rate
risk prevailing at time t-1 will decide on the desired balances
they will hold at time t. Note that the idea that currency
holders are concerned with end-of-period balances( i.e. desired
money balances at instant t) is equivalent to the idea that they
are concerned about the flows of money services over the period
t-1 to t13. As monthly figures are used in the regressions, the
above formulation thus has a strong assumption that the maturity
of all time deposits is one month. In reality, the maturities of
time deposits held with financial institutions vary, ranging from
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as short as 24 hours to as long as, say, 15 months. Inspite of
this fact, higher-order lagged variables are not included in the
estimations because lagged variables are usually autocorrelated
( as time series data are usually trended), potentially giving
rise to severe mull ticol linearity.
Theoretically, the standard deviation of the changes in
the forward rate is preferred to that of the spot rate as a proxy
for exchange risk because the former to a certain extent reflects
the market's expectations about the future spot rate.
Unfortunately, a forward market for trading the Hong Kong do] lar
for SDR does not exist. Nevertheless, it is assumed that the
market efficiency hypothesis and the forward market efficiency
hypothesis hold in the foreign exchange market. The former
hypothesis postulates that the exchange market behaves as if
traders are able to process available information and form
rational expectations. Mathematically, it implies
(17)
where S is the spot exchange rate and 6 is a serially independent
forecast error with zero mean. On the other hand, the forward
market efficiency hypothesis postulates that the forward rate Ft
1is eaual to the expected future spot rate4, i.e.
(18)
The validity of this hypothesis depends on two assumptions: risk
neutrality of participants in' the foreign exchange markets and
identical transaction costs in the forward and spot markets.
Combining the above two hypotheses, we have
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Therefore, Qt instead of Qt_1 is employed as a proxy
for the perceived exchange risk( or money quality). The real
demand for HK$M2 can thus be specified as:
1 og(HK$M2/P)1
(20)
Similarly, the real demand functions for HK$M3, HK$BD and HK$DTCD
are specified in the same way.
Unlike the demands for HK$M1 and demand deposits which
are negatively related to the domestic interest rate, the demands
for HK$M2, HK$M3, HK$BD and HK$DTCD are expected to be positively
related to the domestic interest rate which represents the own
rate of return. Apart from this difference, the signs of the
other parameters are expected to be the same as in the
formulations of the demands for HK$M1 and HK$DD.
To test for structural changes, the dummy variable
method used in the empirical study under the elasticity of
substitution approach is not advisable here because it will
involve a regression equation with 16 explanatory variables. This
will not only reduce the degree of freedom but probably also
exacebrate the problem of mul ticol linearity, which is expected to
be a severe problem because of the presence of two interest
rates. Instead, the Chow test is applied to test for structural
(19)
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changes 15. To perform the Chow test, regressions for the entire
period under study and for the three subperiods need to be ran.
In addition, the stability of the demand function under the
linked exchange rate regime will be tested. This is done by a
Chow test constructed from the regressions for the periods
November 1983- June 1986 and November 1983- September 1986 to
see whether the three more additional observations of the
independent variable for the third quarter of 1986 are generated
from the functional form as specified for the period November
1983- June 198616
To apply the dummy variable method to deseasonalize the
time series will also lower the degree of freedom. Moreover, Sims
(1974) and Wallis( 1974) demonstrate that seasonal adjustment
process often distorts the true dynamic relationship between the
dependent and independent variables. For instance, if the true
relationship is contemporaneous( i.e. Yt depends on Xt),
estimation with seasonally adjusted data may show a distributed
lag relationship. More surprisingly, if the true relationship is
a one-sided lag, e.g. Yt=B jXt-j+ ut, one may find the
estimated relationship to be one of a two-sided lag. That is to
say, Yt depends not only on the past values of Xt but also on
its future values. Therefore, it is better to estimate the model
using seasonally unadjusted data. If the dependent variable has a
prominent seasonal behaviour which cannot be attributed to the
seasonal behaviour of the independent variables, one of the ways
to handle this is to use seasonal dummies.
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Hence, the data used in our regressions are all
seasonally unadjusted. But a preliminary graphical examination of
the time series shows that there is a prominent seasonal
behaviour in the time series of HK$M1, HK$M2 and HK$M3 due to the
substantial increase in notes and coins in circulation in times
of Lunar New Year. To account for this effect, a dummy variable
which takes a value of 1 for the month on which the Lunar New
Year falls and zero for other months is added in the regression
equations of HK$M1, HK$M2 and HK$M3. Again, observations for




EMPIRICAL RESULTS AND ANALYSIS
1 Elastisit of Substitution Apprroach
Based on the basic model formulated as Equation (13)
in Chapter III, the proportion of domestic to foreign money
balances held is regressed against the relative interest rates,
the lagged dependent variable and the dummies. Regressions are
ran for different definitions of money supply and deposit
liabilities of the financial institutions. The extended model
formulated as Equation (14) is also regressed with the proxy for
exchange rate uncertainty also included as an explanatory
variable. The empirical results for these two models are given in
Table V.1-V.7.
The empirical results for M1 are tabulated as Table
V.1. As can be seen, the risk factor representing exchange rate
uncertainty is statistically insignificant, implying that it is
not an important factor in determining the ratio of Hong Kong
dollar M1 to foreign currency denominated M1. As already
mentioned in Chapter III, the empirical results may underestimate
the true effect of exchange rate uncertainty on the demand for
money because the proxy used in the estimation is not necessarily
a correct indicator of exchange rate uncertainty as perceived by
the public and the exact functional relationship between money
demand and exchange rate uncertainty is also not known.
TABLE V.1
ELASTICITY QI SUBSniOTION APPROACH
CMPiPiQAL RESULTS FOR Ml




























































































































-I Tiivtir. A r naron+ hocoe c ctnH TH PrrflP
significant at the 99% level( two-tailed test)
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test)
significant at the 80% level( two-tailed test)
2. L.D.V.: lagged dependent variable
3. Period under study: December 1980- June 1986
4. Estimation technique: OLS
5. N.A.: not applicable
TABLE V. 2
elasticity of substitution approachj.
MEIEICAL RESULTS FOR DEMAND DEPOSITS (_DjT




























































































































1.Figures in parentheses are standard errors
significant at the 99% level{ two-taiieo test;
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test)
significant at the 80% level( two-tailed test)
2. L.D.V.: lagged dependent variable
3. Period under study: December 1980- June 1986
4. Estimation technique: OLS
5. N.A.: not applicable
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TABLE V. 3
ELASTICITY OF SUBSTITUTION APPROACH
EMPIRICAL RESULTS FOR M2




























































































































1 Ficnirps in narentheses are standard errors
significant at the 99% level( two-tailed test;
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test;
significant at the 80% level( two-tailed test I
2. L.D.V.: lagged dependent variable
3. Period under study: December 1980- .June 198f
a estimation tenhnioue: OLS
TABLE VM:
ELASTICITY OF SUBSTITUTION APPROACH:
EMPIRK'VL RESULTS FOR TIME SAVINGS DEPOS ITS WITH BANKS BD|




























































































































1.Figures in parentheses are stanaara erruib
significant at the 99% level( two tailed test)
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test)
significant at the 80% level( two-tailed test)
2. L.D.V.: lagged dependent variable
3. Period under study: December 1980- June 1986
4. Estimation technique: OLS
TABLE V
elasticity of subitutlon approach
MPIRICAL RES_ULTS FOR M3




























































































































1.Figures in parentheses are standard errors
significant at the 99% level( two-tailed test)
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test)
+ significant at the 80% level( two-tailed test)
2. L.D.V.: lagged dependent variable
3. Period under study: December 1980- June 1986
4. Estimation technique: OLS
TABLE V.6
ELASTICITY OF SyBSTIJTJTION APPROACH:
EMPIRICAL RESULTS FOR DTC DEPOSITS (DTCD)




























































































































1.Figures in parentheses are standard errors
significant at the 99% level( two-tailed test)
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test)
+ significant at the 80% level( two-tailed test)
2. L.D.V.: lagged dependent variable
3. Period under study: December 1980- June 1986
4. Estimation technique: OLS
TABLE V.7
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1. Model I refers to the basic model without exchange rate
9 Model II refers to the model with excnange rare uiilti iin.Ly.
uncertainty.
Nevertheless, it is plausible that the effect of exchange rate
uncertainty on the demand for Ml is not significant. By
definition, a portion of total Ml is Hong Kong dollar notes and
coins in the hands of public and Hong Kong dollar denominated
demand deposits, which are held mainly for transactions in the
domestic economy. So long as receipts and payments are
denominated in the same currency, it is not meaningful to talk
about exchange risk. On the other hand, when foreign currency Ml
are held for financing international trade, exporters and
importers can minimize the exchange risk involved by hedging in
the forward market. Therefore, the equation without the exchange
risk factor is chosen as the better model in explaining the
behaviour of the ratio of Hong Kong dollar to foreign currency Ml
because it gives a slightly higher adjusted R2. As a lagged
dependent variable is included as the explanatory variable, the
Durbin h statistic rather than the Durbin-Watson statistic should
be used to detect autocorrelation1. Unfortunately, the Durbin h
test in our case is also not applicable because the square root
term in the formula is negative. As an alternative, a non-
parametric test— the run test is applied and the computed
statistic supports the hypothesis of no autocorrelation. Hence,
the estimates obtained from the usual OLS procedures are
consistent and efficient. The estimated elasticity of
substitution has the expected positive sign and is statistically
significant at the 90% level( one-tailed test). The estimated
values of cr range from 2.09 to 9.99( Table V.7) for the three
subperiods, but they are not different in a statistical sense.
Moreover, the fact that cr i s statistically different from one
suggests that the production function for money services is not
of the Cobb-Douglas form. Since cr remains unchanged over the
period under study, the changes in the intercepts in the three
subperiods imply changes in the relative efficiency of domestic
and foreign real balances in producing money services( i.e. the
ratio aa.2)• The empirical results that the estimated value of
cr is high and aa2 1 indicate that the Hong Kong dollar and
the foreign currency( the US dollar) are close but not perfect
substitutes.
Table V.2 indicates that the empirical results for
demand deposits are similar to those reported for Ml3. This is
expected as total demand deposits account for about 60% of total
Ml4.
The empirical results for M2 reveal some major
differences when compared with those reported for Ml. Firstly,
there is a significant negative time trend, implying a more rapid
growth in foreign currency M2 than in Hong Kong dollar M2. This
phenomenon can at least be attributed to two possibJe factors:
the first one is the political uncertainty about the future of
Hong Kong during the period under study, inducing a shift in Hong
Kong dollar deposits to foreign currency deposits; the second one
is the growth of Hong Kong as a regional financial centre,
particularly as an offshore centre, attracting inflows of funds
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into the domestic banking sector. The second major difference is
that the exchange risk factor, being significantly different from
zero at the 900/0/ level.( one-tailed test), is a significant
determinant in determining the ratio of Hong Kong dollar M2 to
foreign currency M2 held. Since a part of M2 is in the form of
savings and time deposits held with licensed banks, which mainly
functions as a store of value, it is expected that wealth-owners,
especially the risk averters, will consider both risk and return
in allocating their wealth. Structural changes over the period
under study are evidenced by changes in the intercept and the
elasticity of substitution. The estimated elasticity of
substitution is statistically significant across all subperiods.
It has the expected positive sign in subperiods I and III but a
negative sign in subperiod II. The unexpected sign is possibly
due to the potential problem of two way causality in the
estimated coefficients. In other words, changes in the relative
opportunity costs of holding monies affect relative money
holdings, but changes in the proportions of domestic and foreign
money held can conversely affect relative interest rates. During
the second subper iod, there was a shift out of Hong Kong do 1 1 ar
deposits into foreign currency deposits, probably due to the
political uncertainty. This caused the proportion of domestic and
foreign money held to decrease. At the same time, given the fixed
stock of money supply, a decrease in the demand for Hong Kong
dollars would result in a decrease in the domestic interest
1, ata5 A a result. the proportion of domestic and foreign money
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held would be negatively related to the relative interest rates,
giving a negative sign for the estimated value of the elasticity
of substitution. As can be seen from Table V.3, other findings
are similar to those in the case of M1.
As expected, the empirical findings for savings and
time deposits held with licensed banks as reported in Table V.4
are similar to M2 because the former accounts for some 90% of the
latter.
As can be seen in Table V.5, the empirical results for
the broadest definition of money, M3, are basically the same as
M2, with the exception that exchange rate uncertainty is not a
significant determinant. By definition, M3 is composed of M1,
deposits with D'I'Cs and savings and time deposits with licensed
banks. Out of these components, only savings and time deposits
held with licensed banks are empirically found to be sensitive to
the exchange risk variable. This is possibly one of the reasons
for the insensitiveness of M3 to exchange rate uncertainty.
As already mentioned, exchange rate risk is found to be
not a statistically significant factor in determining the
proportion of Hong Kong dollar to foreign currency deposits
placed with DTCs. DTCs are generally regarded as a riskier class
of financial institutions than licensed banks because their
lending policies are generally more aggressive and they are
subject to less stringent regulations imposed by the Government.
Furtheraore.the minimum amount of deposits placed with DTCs is
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by regulation higher than that with licensed banks. Against this
background, depositors who place their funds with DTCs are
expected to be large depositors and relatively less risk-averse
than the small depositors who generally place their funds with
licensed banks7. This gives a possible explanation to the
insensitiveness of DTC deposits to exchange rate variations. As
on the elasticity of substitution, the estimation results as
tabulated in Table V.6 indicate that it is statistically not
significantly different from zero. Based on this result alone,
one may conclude that there is no evidence of currency
substitution. This conclusion, however, should be accepted with
reservation as the interest rates used in our estimation may not
represent the true opportunity costs( or returns) in holding
DTC deposits. For instance, interest paid by DTCs on their Hong
Kong dollar deposits is usually based on the Hong Kong interbank
offer rate( HIBOR).
While the empirical results discussed above are not
unanimous, some main points can be generalized. First of all, the
empirical results, except those for deposits with DTCs, support
the evidence of currency substitution. The estimated values of a
and the ratio a,/a2 indicate that the Hong Kong dollar and US
dollar are close but not perfect substitutes. Furthermore, the
estimated values of elasticity of substitution do not give
support to the hypothesis that the production function of money
services is a Cobb-Douglas one. Secondly, structural changes over
the period examined are evidenced by either changes in the
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intercepts of the regression equations or changes in the values
of the elasticity of substitution. The values of the elasticity
of substitution for the subperiod March 1982- October 1983,
during which Hong Kong experienced one of the most turbulent
times in her monetary history, are probably underestimated
because of the two way causality problem. The estimated values of
elasticity of substitution for the first and final subper. i.ods are
consistent with the hypothesis that the elasticity of
substitution is higher in a floating rate period than in a fixed
rate period. Finally, despite the fact that the functional form
is not known and the proxy used may be incorrect, exchange rate
uncertainty is a significant determinant in affecting the
proportion of domestic and foreign money held by the depositors,
as can be seen in the cases of M2 and savings and time deposits
held with banks.
2. Cross-Elastic of Substitution A2proach
Based on the formulation given as Equation (16) in
Chapter IV, the real demands for HK$M1 and HK$DD are estimated
with the GDP, the domestic and foreign interest rates, the
exchange risk variable, and the lagged dependent variable as
the regressors. The real demands for HK$M2, HK$M3, HK$BD and
HK$DTCD are also estimated with the same explanatory variables
but a different lag structure, as can be seen from Equation (20)
in the last chapter. The empirical results are tabulated as
Tables V.8 and V.16.
TABLE VO
CliO-iELASTICITY OF SUBITUJLQN APPROACH
EMPIRICAL RESULTS FOR HKSM1














































































1 Figures in parentheses are standard errors
significant at the 99% level( two-tailed test)
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test)
oirrnif irant at the 80% level( two-tailed test)
9 L D V.: lagged dependent variable
n s: seasonal dummy
( to be continued)
T ABLE V. 8 (continued)
CRQSS_ELASTJCITY OF SJTITUTION APPROACH:
EMPIMQAL RESULTS FOR HKSM1














































































1. Figures in parentheses are standard errors
significant at the 99% level( two-tailed test)
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test)
+ significant at the 80% level( two-tailed test)
2 L D.V.: lagged dependent variable
3. S: seasonal dummy
TABLE V J3
CROSSi_ELASTTCITY OF SUBmilLQN APPROACH
empirical results FOR hksdd







































































1.Figures in parentheses are standard errors
significant at the 99% level( two-tailed test)
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test)
at the 80% level( two-tailed test)
9 T D V.: lagged dependent variable
( to be continued)
TABLE V. 9 (continued)
CROELASTICITY OF SJJTJTUT_ION APPROACH
MLIlilQAL RESULTS FOR HKSDD







































































1 Figures in parentheses are stanaaru snui
significant at the 99% level( two-tailed test)
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test)
significant at the 80% level( two-tailed test)
2 L D.V. dependent variauie
TABLE VIO
QzLLAIlQiTY OF SUBSn™LIQN APPROACH!


















































































1 Figures in parentneses are naimaiu
significant at the 99 level( two-tailed test
significant at the 95 level( two-tailed test
significant at the 90 level( two-tailed test
significant at the 80 level( two-tailed test)
2. L.D.V.: lagged dependent variable
o o. ooacnna1 dummy
( to be continued j
TABLE V_ig continued J_
CROSSELASTTCITY OF SUBSTITUTION APPROACH















































































1 Figures in parentheses are stanaaru errui.
significant at the 99% level( two-tailed test)
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test)
+ significant at the 80% level( two-tailed test)
2 L D.V.: lagged dependent variaoie




QSELASTICilY QI IISTITUTJON APPROACH
EMPIRICAL RESULTS FOR HKSBD







































































1.Figures in parentheses are stanaara erruis
significant at the 99% level( two-tailed test)
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test)
+ significant at the 80% level( two-tailed test)
2. L.D.V.: lagged dependent variaoie
( to be continued)
TABLE V. 11 ( continued )
CROLASTICITY OF SUBITUTION APPROACH
EMPIRICAL results for hksbd







































































1.Figures in parentheses are sranuaru kj i ui
significant at the 99% level( two-tailed test)
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test)
+ significant at the 80% level( two-tailed test)
2. L.D.V.: lagged dependent variable
TABLE V._12
QRQSELnQIlY OF SUBSTJTUTJON APPROACHj_
MELOICAL RESULTS FOR HK$M3









































































1.Figures in parentheses are standard errors
significant at the 99% level( two-tailed test)
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test)
+ significant at the 80% level( two-tailed test)
2 L.D.V.: lagged dependent variable
i q• Qpasnnal dummy
( to be continued)
TABLE V. 12 (continued)
CROISTICir OF SUBITUTION APPROACH















































































1 Figures in parentheses are stanaara enui
significant at the 99% level( two-tailed test)
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test)
+ significant at the 80% level( two-tailed test)
2 L D.V.: lagged dependent variable
n s: seasonal dummy
TABLE VJL3
CROSSELASnQIIY Of SUTiTUTJON APPROACHj_
MELFIOAL results for hksdtcd







































































1.Figures in parentheses are standard errors
significant at the 99% level( two-tailed test)
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test
+ significant at the 80% level( two-tailed test)
2 L.D.V.: lagged dependent vanaoie
( to be continued)
TABLE V. 13 (continued)
CROzESTICITY OF SUBSTITUTION APPROACH:
empirical results for HKSD'rcD






































































1.Figures in parentheses are standard errors
significant at the 99% level( two-tailed test)
significant at the 95% level( two-tailed test)
significant at the 90% level( two-tailed test)
+ significant at the 80% level( two-tailed test)
2. L.D.V.: lagged dependent variable
id,t-1
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From Tables V.8- V.13, it can be seen that the
empirical results for the first two subperiods are highly
unsatisfactory with most parameter coefficients being
statistically insignificant and having the unexpected signs. The
poor performance is probably due to mu 1 tiro l linearity arid
problems in estimating an autoregress i ve model. The source of
mu1 tico1l inearity is the tendency of the time series data to move
together, especially the domestic and foreign interest rates.
While the OLS estimators still retain the property of. BLUE( Best
linear unbiased estimators), their standard errors tend to be
large in any given sample. On the other hand, OLS estimation of
partial adjustment models will yield biased estimates in finite
samples. Since multicollinearity is a sample feature, the
simplest approach to attenuate the problem is by increasing the
size of the sample, if possible. On the other hand, as long as
the stochastic disturbance term is uncorrelated with the
explanatory variables, OLS estimation of the partial adjustment
model will yield consistent estimates in large samples. For these
reasons, we are forced to focus on the large-sample estimation
results for the whole period( December 1980- June 1986), the
f1oating rate period( December 1980- October 1983) and the
linked rate period( November 1983- June/September 1986).
Strictly speaking, it is inappropriate to pool the first two
subsamples together and estimate a single set of coefficients for
the floating rate period because there was a. structural break in
Februarv/March 1982. However, as it is impossible to obtain a
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perfect model, a tradeoff has to be made.
As in the elasticity of substitution approach, exchange
rate variation is not a significant factor in determining the
real demand for HK$M1. The coefficient of the scale variable has
the expected sign and is statistically significant, reflecting
the fact that HK$M1 is held mainly for transaction purpose. Both
the coefficients of the domestic and foreign interest rates have
the expected negative sign and are statistically significant in
the linked rate period. However, they are only marginally
significant in the floating rate period and the coefficient of
the foreign interest rate has an unexpected positive sign,
possibly due to multicollinearity. On the other hand, the
coefficient of adjustment, given by one minus the coefficient of
the lagged dependent variable, is high, reflecting the rapid
speed of adjustment to the desired balances. The regression
results are given in Table V.8.
From Table V.9, it can be seen that the empirical
results for HK$DD are similar to those reported for HK$M1.
However, the results for the floating rate period are poorer,
with a lower adjusted R2 and most of the coefficients being
statistically insignificant. At -5.9910, the Durbin h statistic
indicates first-order autocorrelation in the residuals, but the
run test suggests that the residuals are independent8.
Real wealth or permanent income is perhaps a better
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scale variable than real GDP in the demand function for HK$M2 as
the coefficient of real GDP, though has the expected positive
sign, is not significantly different from zero in the linked-
rate-period estimation. From Table V.10, it can be seen that the
coefficient of the domestic interest rate also has the expected
positive sign. It is statistically significant in the linked rate
period but insignificant in the floating rate period. This is
probably due to the fact that under the present linked rate
regime the domestic interest rate level has to adjust more
frequently than it was in the floating rate period in order to
maintain the exchange value of the Hong Kong dollar in the
foreign exchange market close to the official rate, consequently
making depositors sensitive to changes in the domestic interest
rate. As on the evidence of currency substitution, the
coefficient of the foreign interest rate has the expected
negative sign and is statistically significant over the whole
period under study whereas the coefficient of the exchange risk
variable has the expected negative sign but is significant only
in the floating rate period, ref lect.ing the effectiveness of the
linked rate system in stabilizing the exchange value of Hong Kong
dollar. These findings unambiguously point to the existence of
currency substitution in the floating rate period. As the
exchange rate is stabilized in the linked rate period, we have to
depend on the foreign interest rate to infer the existence of
currency substitution. Theoretically, the linked rate system
should have made the Hong Kong do 1 1 ar and the US do1lar perfect
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substitutes on the supply side, and as a result the three-month
Eurodollar deposit rate should not be a significant determinant
in the demand for money balances denominated in the Hong Kong
dollar. In reality, there is a close relationship between the
interest rates offered on different Euro-currency deposits and
the costs of forward cover because of the absence of restrictions
on capital flows and the close association of the Euro-currency
market with the foreign exchange market. The familiar interest
parity is expected to hold such that at equilibrium the Euro-
currency rate should equal the Euro-dollar rate less the forward
discount on the US dollar vis-a-vis the currency concerned. In
fact, it is a common practice for banks in the Euro-market to
determine a non-dollar Euro-currency rate by simply subtracting
( adding) the forward discount( premium) on the US dollar
against that currency from the Euro-do1lar rate. The coefficient
of the Euro-dollar rate in the regresssion equation may thus
reflect the mixed effects of substitutions between the Hong Kong
dollar and the US dollar as well as other foreign currencies. The
possibility of substitution between the Hong Kong dollar and
other foreign currencies is supported by the observed competition
among financial institutions for deposits denominated in foreign
currencies other than the US dollar.
The empirical findings for the demands for HK$M3 and
HK$BD, as tabulated in Tables V.11 and V.12 respectively, are
essentially the same as those reported for HK$M2, giving support
to the existence of currency substitution.
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The Cochrane-Orcutt iterative method is used to correct
first-order autocorrelation in the estimations of HK$DTCD for the
floating rate period and the whole period under study. Unlike
other equations, the regression equation for Hong Kong dollar
deposits held with DTCs does not give unambiguous evidence of
currency substitution. From Table V.13, it can be seen that
exchange risk is, as in the elasticity of substitution approach,
not a significant determinant in the demand function. While the
interest rates are statistically significant, they cannot be
relied upon to infer currency substitution. The coefficient of
the domestic interest rate has a negative sign in the linked
rate period, reflecting substitution between bank deposits and
DTC deposits, both denominated in the domestic currency. As
already mentioned, interest paid on DTC deposits is based on
HIBOR, which usually moves in line with Euro-dollar deposit
rates9. Therefore, the positive sign attached to the three-month
Euro-dollar deposit rate probably reflects the response of the
demand for DTC deposits denominated in the Hong Kong dollar to
its own rate of return. The col 1 inearity between HIBOR and the
Euro-dollar rate makes it impossible to quantitatively identify
the substitution effect unless extraneous estimates or a priori
information is incorporated in the estimation.
Turning to the Chow test for structural breaks, since
the estimations for the first two subperiods do not yield
reliable results, we are forced to examine only whether there is
evidence of a structural break when the exchange rate regime
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changed from a floating rate to a linked one. One basic
assumption of the test is the equality of the error variances in
the different subsamp l es. As noted by Toyoda( 1974) and Schmidt
and Sickles( 1977), the failure of this assumption will
considerably reduce the reliability of the test. Nevertheless,
the test is often applied with the problem of heteroscedasticity
being totally ignored. In our empirical study, the Bartlett's
test of homoscedasticity is applied before the application of the
Chow testy. As Table V.14 indicates, the equations for the
demand deposits and DTC deposits suffer from the problem of
heteroscedasticity11. Nevertheless, the standard Chow test is
applied with the understanding that the true significance level
differs from the assigned level of significance12. The
investigation of Schmidt and Sickles( 1977) shows that for
equal-sized samples there is only a modest increase in the true
significance level over the prescribed significance level even
though the error variances differ significantly. Since our
subsamp l es are more or less the same in size, the problem of
heteroscedasticity is expected to be not very serious. The
results of the Chow tests are given in Table V.15. With the
exceptions of HK$M2 and HK$BD, all other equations reveal
structural changes. This is a rather surprising result because
the equations for HK$M2 and HK$BD both have their comparable
coefficients differed noticeably in the two subperiods. Since
there is evidence of sturctural changes in the elasticity of
uhctitutinn annroach, a possible explanation for the above
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inconsistent results is that the disturbance terms do not satisfy
the usual ideal conditions for applying the Chow test.
The Chow test is also applied to test whether the next
three observations beginning July 1986 have been generated by the
same models. From Table V.15, it can be seen that al 1 the test
statistics are not significant at the 5 percent level, implying
that the hypothesis that the demand functions are stable under
the linked exchange rate regime cannot be rejected.
To examine the impacts of exchange risk and interest
rates on the demand for money balances, the corresponding
elasticities are calculated and tabulated as Table V.16. Since
the relationship between the real demand for money balances and
exchange risk is a double-log one, the corresponding coefficient
can be directly read out as the elasticity of money demand with
respect to exchange risk. For example, a one percent increase in
exchange risk, measured by the standard deviation of the daily
changes in the HK$ vs SDR rate, would cause the real demand for
HK$BD to decrease by about 0.13% in the floating rate period. On
the other hand, the relationship between the real demand for
money balances and the interest rates, both domestic and foreign,
is modelled to be a semi l og one such that the slope coefficient,
instead of being a constant elasticity, measures the constant
relative change in the real demand for money balances for a given
absolute change in the interest rate13. Again take HK$BD for
example. During the floating rate period, an increase in the
TABLE V._16
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domestic interest rate level by 100 percentage points( say from
10% to 110%), all other things equal, would cause the demand for
HK$BD to increase by 4% whereas the same absolute increase in the
foreign interest rate would decrease the demand by 4.7%. During
the linked rate period, the corresponding percentage changes
would be 16% and 27% respectively. Alternatively, one can
calculate the interest elasticities to compare the impacts of
changes in the interest rates on the demand for money ba 1 ances.
Except in constant-elasticity models, elasticities are not
constant and change when measured at different points along the
regression equation. The interest elasticities evaluated at the
point of the means of the interest rates are also given in the
same table. From the computed elasticities, at least two major
findings can be observed. Firstly, the elasticitites of the
demand functions with respect to the foreign interest rate are
generally higher than the domestic interest elasticities.
Empirical studies on the demand for money in LDCs show that the
money demand function is usually inelastic to the domestic
interest rate because of the presence of certain institutional
factors such as interest rate ceilings. This is also the case for
Hong Kong where the domestic interest rates are set by the Hong
Kong Association of Banks and usually remain unchanged for a
certain period of time until the authorities recognize the need
to change it in response to market forces. In contrast, the
deposit rates are free from restrictions and
Eurodollar
determined by the market. Furthermore, while currencies are
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substitutes, they are not perfect substitutes. As far as
transactions are concerned, the domestic currency is quite unique
in the sense that other foreign currencies cannot serve as legal
tenders14. Besides, risk averse domestic wealth-owners may hold
more domestic money balances in order to reduce their exposures
to exchange risk. In contrast, it is believed that foreign money
is held mainly as a store of value rather than as a medium of
exchange. Wealth-owners can choose among a number of foreign
currencies which serve the same purpose. The more the substitutes
are available, the larger will be the value of the interest
elasticity. The above reasons can possibly explain why the
demands for domestic balances are more sensitive to changes in
the foreign interest rate than in the domestic interest rate.
The second major finding is that both domestic and
foreign interest elasticities are found to be higher in the
linked rate regime than in the floating rate period. Several
factors can possibly be attributed to this phenomenon. First,
depositors are recognized to have become more sophisticated in
managing their personal wealth. Convenience in transferring funds
and lower transaction costs involved also make wealth-owners more
sensitive to interest rates than before. Second, the domestic
interest rate level has adjusted more frequently than it was
since the linked rate regime was introduced, as witnessed by the
fact that the HKAB has changed its deposit rates by 29 times in
the first 32 months since the introduction of the linked rate
regime, compared with 19 times in the previous 34 months. This
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may induce wealth-owners to become more sensitive to changes in
the domestic interest rate. Third, in the past local financial
institutions usually accepted foreign currency deposits
denominated in the US dollar only and the minimum amount of
deposits was relatively large. In recent years, foreign currency
deposits can be denominated in currencies other than the US
dollar and the minimum amount of deposits is much smaller because
of competition in the banking industry. The availability of more
close substitutes has probably resulted in higher elasticities of
the domestic balances with respect to the Eurodollar interest
rate.
3. A Brief CoT2arison of the Two Approaches
In this section, a brief comparison of the methodology
and empirical findings of the two approaches will be given. It
can be seen that these two approaches are in fact different in
methodology and the elasticities they measured are in fact not
the same.
In the first place, the elasticity of substitution
approach is a general equilibrium approach in the sense that the
substitution process involves changes in the quantities of both
domestic and foreign currencies held in response to a change in
the relative opportunity costs. In contrast, the cross-elasticity
approach involves a partial equilibrium analysis. How a change in
the nnnortunity costs in holding the money balances will affect
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the demand for a specific currency is based on the underlying
assumption that the quantities of other money balances remain
unchanged or that there is no constraint on the total quantity of
money held.
Albeit the two approaches utilize the elasticity of
substitution as a measure of substitutability between domestic
and foreign monies, the estimated elasticities in the two
approaches are not the same thing. In the elasticity of
substitution approach, the curvature of the indifference curves
between domestic and foreign monies are identified as a measure
of the degree of substitution. The direct elasticity of
substitution in this case is defined as the ratio of the
proportionate change in the ratio of factor inputs( domestic and
foreign monies) to the proportionate change in the ratio of
marginal products( i.e. the marginal rate of technical
substitution at given levels of inputs), holding output
constant. Assuming perfect competition and output maximization,
the ratio of the marginal products is the ratio of the factor
prices, and we can thus estimate this direct elasticity of
substitution. In this case where there are only two factors of
production and a constant-return-to-scale production function,
the direct elasticity of substitution turns out to be the Allen
elasticity of substitution, which is defined to be the output-
constant cross elasticity of demand for a factor divided by the
share of the other factor in the total budget. Mathematically, we
have
wher
elasticity of demand for factor 1 with respect to;
change in the price of factor 2, holding outpu
constant, and
: share of factor 2 in the total budget.
As Sg is a fraction, the direct elasticity o:
substitution is always greater than the output-constant cross-
elasticity of substitution. The gross cross-elasticity of deman
can be decomposed into an output effect and a substitutioi
effect. Mathematically, it can he written as
(22)
where T| is the elasticity of demand for the product the factors
produce with respect to a change in the price of factor 2.
From the above analysis it can be seen that the direct
elasticity of substitution is not directly comparable to the
cross-elasticity of substitution. In general, it is expected that
the cross-elasticity would be higher the higher the direct
elasticity of substitution. Yet it is consistent to have at the
same time a cross-elasticity representing an inelastic response
and a large direct elasticity of substitution, depending on the
values of Sg and ij.
Despite the discrepancies in methodology and in the
definition of elasticity of substitution, there are similarities
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in the two approaches as far as our empirical results are
concerned. Perhaps the most important of all is that both
approaches show evidence of currency substitution, except in the
case of DTC deposits, in Hong Kong during the period under
investigation. Another interesting finding is that both of them
reveal that exchange rate uncertainty, though modelled in
different ways, has a negative impact. on the demands for HK$M 2
and the HK$BD whereas the other demand functions are unaffected.
The most obvious difference in the empirical. findings
is that in the elasticity of substitution approach the
elasticities of substitution are generally found to be higher in
the floating rate period than in the linked rate period whereas
in the cross-elasticity approach the reverse is found to be the
case. As already noted, the elasticities in the two approaches
have the same name but are different in essence. These empirical
findings are not inconsistent for the interest rates chosen to
represent foreign interest rate are not the same. Even they are
the same, from Equation (22) it can be seen that it is possible
for the cross-elasticity to increase and the direct elasticity to
decrease at the same time if S2 increases, with'n being held
constant. As a matter of fact, the foreign currency components in
the total money supplies in Hong Kong were increasing during
the period under study.
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CHAPTER V I
IMPLICATIONS FOR THE HONG KONG MONETARY SECTOR
In the last chapter we have found evidence of currency
substitution in Hong Kong. As we have seen in Chapter II,
currency substitution has.many far-reaching implications for the
economy. However, we will focus in this Chapter on its
implications for the Hong Kong's monetary sector.
One sa 1 ient feature of Hong Kong's monetary system is
the absence of a central bank. The typical functions of a
central bank such as the creation and destruction of money, check
clearing and collection, acting as banker of the government and
as lender of last resort, interventions in the foreign exchange
and money markets, and so forth, are mainly performed by the two
note-issuing banks and the Exchange Fund. The latter was
established by the Government in 1935 for the purpose of
regulating the exchange value of the currency of Hong Kong.
Banknotes issued by the note-issuing banks are backed by
Certificates of Indebtedness( CIs) issued by the Exchange Fund,
which are in turn backed by gold, silver, foreign exchange and
foreign currency securities. Although monetary control in Hong
Kong is theoretically in the hands of the Exchange Fund, domestic
expansion of money and credit is largely out of government
control and determined by the credit policies of financial
intermediaries because the Fund usually plays a passive role,
issuing and redeeming CIs whenever the note-issuing banks
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approach it. Unlike central banks in some countries, the Exchange
Fund or the Government has never actively taken measures to
control the money supply growth within a preannounced target
range. Nevertheless, this does not imply the Government totally
ignores money supply growth in formulating her macroeconomic
policies. A review of the monetary history of Hong Kong reveals
that the Government had at least attempted to curb the excessive
monetary expansion in the late 70s and early 80s by implementing
several measures. These measures included (i) the imposition of a
100% liquidity ratio on short-term deposits of the Exchange Fund
placed with the note-issuing banks in an attempt to affect the
volume of liquid assets held by banks and hence the amount of
loans and advances granted by them, (ii) borrowing short and
lending long in the money market in an attempt to boost short-
term interest rate, and (iii) direct interventions in the foreign
exchange market. Albeit these measures were proved to be
ineffective because of the then institutional arrangements and
loopholes in the Banking Ordinance relating to the liquidity
ratio requirement, they at least reflected the Government's
concern with money supply growth. Now in the presence of currency
substitution, it is not clearcut which definition of money supply
is the most appropriate one. The Government thus has difficulties
not only in formulating monetary policy( if any) but also in
recognizing excessive monetary growth. Given substitutability,
both Hong Kong dollar and foreign currency denominated deposits
can be used by the private sector to finance expenditures. The
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most appropriate definition of money supply, therefore, becomes
an empirical matter. Perhaps a weighted average of various
monetary aggregates may serve as a better indicator of future
changes in income and price level.
Theoretically, under the existing linked rate regime
money supply growth cannot be exogenously controlled by the
Government but is determined by the balance-of-payments
performances. However, this does not imply that the Government
should neglect the monetary aggregates. On the contrary, it is
desirable to have more detailed monetary statistics, especially
on currency denominations and the citizenship of depositors. The
current linked rate system ties the fortune of the Hong Kong
dollar to the greenback. When the US dollar weakens against
other currencies in the foreign exchange market, the Hong Kong
dollar will follow suit 1. Suppose detailed monetary statistics
were available and revealed that residents only held a small
portion of US dollar denominated deposits, then it would he
questionable whether or not it was still meaningful and relevant
to linked the Hong Kong dollar to its US counterpart. If
residents held a diversified portfolio of foreign currency
deposits, the argument for pegging the local currency to a basket
of currencies might be justifiable. In this case, the public's
confidence in the Hong Kong dollar could still be maintained
while at the same time the adverse impact of the changes in the
US dollar on the domestic economy could be lessened. Therefore,
it seems that the benefits from stabilization would outweigh the
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costs involved in compiling more detailed monetary statistics and
administering a linked exchange rate regime.
In the cross-elasticity of substitution approach,
regression results seem to indicate that the demand functions for
domestic money balances were unstable in the floating rate
period. In a statistical sense, stability here refers to the
predictability of the money demand relations, as measured by the
goodness-of-fit statistics, precision of estimated coefficients
and ability to forecast accurately. According to these
statistical criteria, the money demand functions are stable under
the new exchange rate regime, as evidenced by the results of the
Chow test. Since exchange risk is no longer a significant
determinant, the demand functions for HK$M2 and the HK$BI) are
relatively more stable and predictable in the new regime than in
the floating rate regime in the sense that a relationship which
requires knowledge about a large number of variables is in effect
unpredictable. Of course, The above analysis of stability is
suggestive rather than conclusive because it is impossible to
prove that true and stable money demand functions for Hong Kong
dollars did not exist in the floating rate periods examined.
Nevertheless, the empirical findings are consistent with the
theory that currency substitution potentially causes instability
in the demand for money. If currency substitution exists and its
degree is significant, the monetary sector is likely to be less
stable and predictable than it is in the absence of currency
__...,. *.,t inn Tn rpa 1 i tv. both real and monetary sectors are
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subject to random disturbances or errors in estimation. The
choice between a money policy and an exchange-rate policy depends
on the relative size of the two errors about the balance of
payments and the demand for money. In principle, the more
volatile the demand for money, the stronger the case for an
exchange-rate policy to stabilize national income the more
predictable the demand for money, the stronger the case for a
money-supply policy. Of course the relevance of policy choice
also depends on the planning horizon of the monetary authorities.
In the short run, changes and adjustments in the real sector are
usually less rapid and drastic than in the monetary sector. Now
as the demands for domestic balances are found to be unstable in
the floating rate regime, the switching of the exchange rate
regime from a floating rate into a linked rate one by the
Government in October 1983 is justified to be a correct
stabilization policy, at least in the short run. The pegging of
the Hong Kong dollar to the greenback makes the domestic economy
more vulnerable to external disturbances, particularly to the
economic conditions of the United States, whereas a flexible
exchange rate system increases independence of policy. The
arguments for and against fixed and flexible exchange rates have
been and will remain to be hot topics of debate in international
monetary economics. However, a number of economists have made the
valid argument that flexible exchange rates will not work for a
small open economy because wages and prices of imports are likely
to be forced up, offsetting the effect of depreciation on the
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balance of payments. Furthermore, as long as (i) the Government
has not developed an institutional framework to actively and
directly control the monetary base, (ii) foreign banks can
unlimitedly create credits via the loopholes in the liquidity
ratio requirements and (iii) no effective measures are taken to
reduce currency substitution, a return to the flexible exchange
rate regime seems to be remote. Currency substitution appears to
be the most critical element in determining the choice of
exchange rate system for if the degree of substitution is high
the Government may find it difficult to control the volume of
liquidity even she has direct control over the money supply.
One feature of the current exchange rate system is that
interest rate variability is larger and more frequent than under
a system of floating exchange rates. Under a system of fixed
exchange rates, there are automatic adjustment mechanisms working
on the current account and-capital account to restore balance-of-
payments equilibrium. Adjustments in income and price work on the
current account whereas adjustments in interest rate work
directly on the capital account and indirectly on the current
account. The relative effectiveness of the different adjustment
mechanisms depends on the interest sensitivity of capital flows.
In the short run the adjustments in the price level and income
are expected to be rather slow in restoring equilibrium while the
interest rate adjustment mechanism is expected to be relatively
more effective, particularly if capital flows are interest
sensitive. If the interest rate is pegged, the economy will have
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to rely on adjustments in the price level. and income or revisions
in its exchange rate to correct balance of payments
disequilibria. Therefore, the adjustment mechanism under the
current linked exchange rate regime seems to work better if
domestic interest rates are determined by market forces rather
than set by the HKAB. Whether or not the Interest Rate Agreement
administered by the HKAB should be abolished has long been a
heated debate among academics, bankers and government officials.
The Interest Rate Agreement was introduced in July 1964 by the
Hong Kong Exchange Bank Association, which later became the HKAB,
to curb the interest rate war during the previous years. However,
it is doubtful whether the Agreement is a Successful measure to
prevent bank failures due to excessive- competition. As a matter
of fact, the Agreement has only induced inter-bank competition to
shift from a deposit rate competition to a nonrate competition
like offering electronic banking services to the public and
establishing more banking offices. Although interet costs are
reduced by the ceiling on deposit rates, nonrate competitive
costs are incurred in the competition for deposits. A review of
the history of the banking industry in Hong Kong reveals that
bank failures in the 60s and in recent years were due to fraud or
mismanagement, such as over-extending loans and advances to the
property sector, rather than to competition. The Agreement only
protects those banks which operate inefficiently and those which
have a strong Hong Kong dollar depository base. Those banks which
have better investment opportunities but insufficient Hong Kong
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dollar funds are forced to raise funds by either issuing
certificates of deposits or borrowing from the .interbank market.
Both methods usually incur higher interest costs to them. While
the Agreement distorts the allocation of funds, the Government
has no incentive to abolish it, regarding it as the only
available tool to influence money supply growth because there is
an implicit agreement that the HKAB has to consult the Financial
Secretary before setting its deposit rates. Although the lending
rates are not under the jurisdiction of the HKAB, they tend to
vary with the deposit rates. Therefore, by lowering interest
rates, borrowing is encouraged and economic growth is stimulated.
Conversely, if there are overheating and a galloping inflation
rate in the domestic economy, interest rates will be sel. high to
discourage borrowing. The potency of this interest rate policy as
a tool of monetary control is questionable in at least two
aspects. Firstly, changes in interest rates are probably not
effected at the right time because of time lags involved in
recognition and administration. Secondly, the magnitude of change
in the interest rate may not be set appropriately. The occurrence
of any one of the above two cases is highly likely to amplify the
business cycles. In other words, the interest rate policy may be
destabilizing instead of stabilizing. Even the interest rates are
set at the appropriate levels and at the right time, the
effectiveness of the interest rate policy as a means of monetary
control, particularly in restraining growth of loans and
advances, is doubtful in the presence of currency substitution.
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An increase in the banks' lending rates discourages borrowings of
bank loans denominated in the Hong Kong do l lar on one hand but
encourages other means of financing on the other. With currency
substitution, it is expected that the induced increase in loans
and advances denominated in foreign currency would be larger than
the increase in Hong Kong dollar funds raised by other methods of
finance, such as making share issues or floating of commercial
papers. The deduction is based on the following rationale. In the
first place, not all firms or borrowers are eligible for raising
funds from the capital. markets. Even they do, those methods of
financing take time and the total costs( interest costs and
administrative costs) involved are usually high. In contrast,
foreign currency loans and advances are more readily available
and the administrative charges are usually low. Furthermore, the
interest rate cartel tends to increase the concentration of
banking power in the money market for Hong Kong dollars since it
protects those banks which have a large Hong Kong dollar
depository base. This in turn enhances such banks' monopoly power
in the Hong Kong dollar loan market. As a result of deposit rate
ceiling and a downward sloping loan demand curve, the loan rate
will be higher than it is under perfect competition2, making
foreign currency loans more attractive. It can be seen from the
above analysis that an increase in the Hong Kong dollar loan rate
may not necessarily result in a shrinkage in the economy's total
volume of credit.
The Interest Rate Agreement could possibly lead to a
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more undesirable situation. As already noted, the Agreement which
keeps Hong Kong dollar deposit rates artificially low is one of
the reasons leading to currency substitution in Hong Kong. In the
money market for Hong Kong dollar funds, the decrease in the
supply of loanable funds due to a shift of funds from Hong Kong
dollars to foreign currencies wi 11 increase the domestic loan
rate. On the other hand, the increase in loanable funds
denominated in currencies other than the Hong Kong dollar will
put pressure on the loan rates in these money markets. Under such
circumstances, borrowers would substitute foreign currency
denominated loans for Hong Kong dollar denominated loans. With
expectations of an increased demand for loans and advances
denominated in foreign currencies, financial institutions would
raise the foreign currency deposit rates in order to absorb more
loanable funds. At the same time, if the Government mistakenly
regarded the Hong Kong dollar money supply figures as the correct
indicator, she would put pressure on the HKAB to lower the
deposit rates( and hence the loan rates) in an attempt to
stimulate demand for credit and economic growth. While it is
observed that the domestic deposit and lending rates usually move
in the same direction, there is no gaurantee they will do so
forever. After all, licensed banks are profit-oriented. With a
downward sloping loan demand curve and a smaller Hong Kong dollar
depository base due to a lower deposit interest ceiling, the
prof it-maximizing banks might charge a higher loan rate rather
than lowered it. As a consequence, there would be a further
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decrease in both the demand and supply of loanable funds
denominated in the Hong Kong dollar. A vicious circle would
develop and the foreign money ultimately would dominate the Hong
Kong dollar in the domestic economy. In the extreme case, the
foreign money would completely drive out the local currency.
The above scenario is probably over-pessimistic, but it
demonstrates that the Interest Rate Agreement can potentially
discourage the Hong Kong dollar from wide circulation, not to
mention its development into an international currency. There is
no economic ground to justify the continuation of the interest
rate cartel. Its effectiveness as a policy instrument for
controlling money supply growth has probably been reduced
considerably by the substitutability between the domestic and
foreign currencies. It not only distorts the allocation of funds
and reduces economic efficiency in the financial sector but also
induces currency substitution and discriminates against the local
currency. Undeniably, the future of Hong Kong to a certain extent
depends on the success of Hong Kong as an international financial
centre and the convertibility of the Hong Kong dollar. Therefore,





From the above empirical study and analysis it can be
seen that both the elasticity of substitution and cross-
elasticity of substitution approaches give evidence of currency
substitution in Hong Kong during the period examined except in
the case of the demand for DTC deposits where the existence of
currency substitution cannot be verified empirically. The
exception is probably due to the failure in separating the mixed
effects of HIBOR and Eurodollar deposit rates on the demand for
Hong Kong dollar denominated deposits in DTCs and the
inappropriate choice of interest rates as proxies for the returns
on holding DTC deposits. However, there is no a priori reason to
rule out the possibility of substitution between the two kinds of
financial assets.
Both approaches also indicate that exchange rate
uncertainty had negative impacts on the demands for M2 and
savings and time deposits in banks during the floating rate
period examined. Since the implementation of the current linked
exchange rate regime, the Hong Kong dollar has been relatively
stable and exchange rate uncertainty no longer appears to be a
significant determinant in the demand functions. However, it
should be stressed that this is only a statistical result and
should never be interpreted as wealth-owners no longer take
o vrhnnPP rate uncertainty into consideration in allocating their
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money portfolios. The portfolio choice depends on what wealth-
owners perceive as exchange rate risk and their expectations on
it. If, for example, wealth-owners expect there to be a potential
exchange control in Hong Kong, they will shift their funds from
Hong Kong dollars into other foreign currencies which are free
from restrictions on capital mobility.
The differential interest withholding tax rates and the
change in exchange rate regime caused structural breaks in the
money demand functions in February 1982 and October 1983
respectively, as verified by the empirical study. While the money
demand functions were relatively unstable in the floating rate
periods, particularly in the subperiod March 1982- October 1983,
they are stable and more predictable under the new exchange rate
system, as witnessed by the results of the Chow test under the
cross-elasticity of substitution approach. Therefore, it seems
that currency substitution will most likely, but not
necessarily, destabilize the demand for money. Based on the
estimated elasticities as a measure of the degree of currency
substitution, the elasticity of substitution approach shows that
the degree of currency substitution is higher in the floating
rate period than in the linked rate period, whereas the cross-
elasticity of substitution approach gives an opposite result. As
already mentioned in Chapter V the so called elasticity of
substitution in the two approaches are essentially not the same.
Apart from this discrepancy, the estimates of the
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elasticities of substitution, no matter from which approach they
are derived, may not be reliable measures of the true degree of
currency substitution. The biases in the estimates are due to the
data and estimation techniques employed in the empirical study.
The true degree of currency substitution is underestimated
because domestic residents' holdings of foreign currencies abroad
are not included in the estimation. On the other hand, the
monetary statistics do not identify depositors according to their
citizenship. The degree of currency substitution is overestimated
because non-residents' holdings of domestic and foreign currency
balances in the domestic banking sector are not excluded. Whether
the estimated elasticities of substitution overstate or
understate the true degree of currency substitution is,
therefore, unknown as long as the relevant statistics are not
available. Furthermore, both approaches implicitly assume that
there are only two kinds of financial assets: the domestic and
foreign monies. In reality, the portfolio behaviour of wealth-
owners depends on the expected returns and risks of a wide
spectrum of assets, ranging from financial assets such as
domestic money balances to physical assets. Even if it is assumed
that the wealth-owner has chosen a portfolio in such a way that a
certain portion has to be held in the form of money balances, he
can still allocate his money balances among various currencies,
not necessarily confined to .the domestic currency and a
particular foreign currency. The omission of relevant variables
in the regression equation results in specification bias in the
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estimated coefficients. The bias depends on how the included
variables and the omitted variables are correlated. As returns on
financial assets are expected to be positively correlated, the
estimated coefficients are likely to overestimate the actual
elasticities of substitution. Furthermore, in the cross-
elasticity of substitution approach a proxy rather than the
actual GDP figures is employed in the estimation. This is a
typical problem of errors of measurement in the explanatory
variable in econometrics, making consistent estimation of the
parameters impossible. A common practice is to assume that the
problem is of sufficiently small magnitude so that the usual
estimation procedure can be proceeded.
Similarly, the true effect of exchange rate uncertainty
on the money demand functions may be underestimated because the
actual indicator and the functional relationship are not known.
Furthermore, the adjustments of the money balances in response to
exchange rate variations may be so instantaneous that they cannot
be detected by the monthly figures.
In the light of such defects, this empirical study can
only be regarded as a preliminary research into the problem of
currency substitution in Hong Kong. It follows that a natural
direction of further research is to include more interest rates
in the regression equation to represent the returns on holding
the available foreign currencies. While this is a more realistic
model, the multicollinearity problem is expected to be severe.
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Information about the relationships among the interest rates and
more advanced estimation techniques are required. As the
elasticity of substitution can vary over time, another research
direction is to utilize varying parameter models in the
estimation procedure. Furthermore, in the elasticity of
substitution approach, there is no a priori reason why the
production function for money services should be of the CES type.
A generalization of the CES function, the variable-elasticity-of-
substitution( VES) production for which the elasticity of
substitution varies with the ratio of the input factors, might be
employed in the estimation.
The above suggestions for further research are
definitely not exhaustive. But no matter how good a model is in
representing an actual phenomenon and how sophisticated the
econometric techniques are, the parameter estimates are still
unreliable and no definitive conclusion about the hypotheses to
be tested can be drawn if the relevant data are unavailable.
Efforts and expenses should be devoted to the collection and
compilation of the relevant data not only because pure
scientific research requires the use of data to test the validity
of a theory but also because currency substitution has such far-
reaching implications that no monetary authorities can afford to
ignore it in formulating economic policies and developing the
institutional framework if the desired economic goals have to be
achieved. The latter reason is particularly important and
relevant to Hong Kong. As Hong Kong continues to develop into an
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international financial centre, its increasing integration with
other financial centres in the world will definitely enhance the
significance of currency substitution.
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NOTES
Notes to Chapter I
1. According to neoclassical consumer theory, goods are held
because the consumer derives utility from them. Based on
utility maximization, the. consumer's demand for goods and
services is derived. This is the case of perishable goods. In
the case of durable goods, the approach is modified such that
the demand for a stock of durable goods is derived from the
utility the consumer receives from the flow of services they
provide. This approach to the demand for goods can also be
applied to the demand for monetary assets, even though it
appears that money does not seem to fit perfectly well into
this framework of analysis. Without giving the explicit
utility function and analyzing other possible variables in
the utility function, Friedman( 1956) applied the utility
approach to the demand for money, postulating that money,
like any other assets and durable goods, yields a flow of
services to the money holder.
2. The Hong Kong dollar was allowed to float against other
currencies from November 26, 1974 to October 16, 1983. Since
October 17, 1983, it has been linked to the US dollar at a
fixed rate of US$1= HK$ 7.80.
3. An alternative test for the presence of currency substitution
is performed by P. Evans and A. Laffer. Their original work,
titled Demand Substitutability Across Currencies, is not
available because it is written as a mimeograph at the
Department of Economics of the University of Southern
California. Nevertheless, a good summary of the methodology
and empirical results can be found in Miles( 1978b). The
methodology of the test is briefly described as follows. If
currencies are perfect non-substitutes, then adjustments must
occur through price rather than quantity changes during
floating rate periods. The exchange rate thus responds to
changes in the excess supply of money in one country relative
to that in another. But if currencies are perfect substitutes
in demand, such price adjustments are unnecessary. The
derivation of the testable model is similar to the basic
model in the monetary approach to exchange rate
determination. The purchasing power parity relationship is
assumed to hold:
(1)
where Ei/j is the exchange rate, expressed as the number of
units of Country i's currency per unit of Country j's
currency and Pi and Pj are respectively the price levels in
the two countries. The quantity theory of the demand for
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money is assumed to hold in both countries:
(2)
where V is the income velocity of money and y is real income.
Solving (2) and (3) for the price levels and substituting
into (1) yies
(4)
Taking the logarithm on both sides and computing the period-
to-period changes gives the following equation for regression
analysis:
If currencies are perfect non-substitutes, the exchange rate
should be proportionately affected by a change in any one of
the explanatory variables. In other words, all the estimated
coefficients should be statistically not different from one
in value. On the contrary, they should all be zero in value
if currencies are perfect substitutes. Therefore, estimated
values close to one are consistent with nonsubstitutability
whereas estimated values close to zero are consistent with
currency diversification. The model was tested on monthly
data from the period January 1968- December 1975 for Canada,
France, Germany, Italy, Japan and the United Kingdom. The
empirical results are consistent with the hypothesis of
currency substitution as the estimated coefficients are found
to be low in value or not significantly different from zero.
In this thesis, this model will not be tested for the case of
Hong Kong because it is applicab'e only during floating rate
periods.
4. For an up-to-date and comprehensive account of the subject,
see for example Cuthbertson( 1985), Laid l er( 1977) and
Harris (1985).
Notes to Chapter II
1. There are no official statistics on the amount of Hong Kong
dollars circulating in Mainland China.
2. In Chapter 15 of his classic, Keynes( 1936) further
classified the transactions motive into income motive and
business motive.
3. King, Putnam and Wilford (1978) developed a model of
(3)
(5)
exchange rate determination under currency substitution, in
which the elasticity of substitution is an implicit function
of the intensity of integration of global goods and capital
markets. However, the model is not operational in the sense
of empirical testing because the functional form between the
elasticity of substitution and market integration has not
been explicitly stated( albeit it is postulated that they
are positively related) and there are no precise measure for
the degree of market integration.
4. Models of transactions and precautionary demands for money
under currency substitution have been developed by Poloz.
Poloz( 1984) extended the model of transactions demand for
money developed by Baumol( 1956) to embody currency
substitution. Several solutions of his model confirm the
currency substitution hypothesis that the demand for domestic
( foreign) money is negatively( positively) related to the
expected rate of depreciation of the domestic currency.
Moreover, currency substitution is related to the openness of
the economy. A model of precautionary demand for money under
currency substitution was developed by the same author( 1986
). Again, the result is consistent with the hypothesis that
an increase in the rate of depreciation of the domestic
currency will cause a redistribution of cash holdings from
domestic to foreign currency.
5. Albeit currency substitution has become a popular issue in
internatinal economics for only a very short time, the
possibility of its presence has been aware of by earlier
economists, as evidenced by the following quotation from the
classic of Keynes (1936, pp.257-8)
... money was not unique in having a liquidity-
premium attached to it, but differed only in degree from many
other articles, deriving its importance from having a greater
liquidity-premium than any other article.Thus if currency
notes were to be deprived of their liquidity-premium by the
stamping system, a long series of substitutes would step into
their shoes bank-money, debts at call, foreign money,
jewellery and the precious metals generally, and so forth.
This of course does not imply that Keynes was the first
economist aware of the possibility of currency substitution.
6. The theories of the demand for money do not give a clear
indication of what constitutes money. Based on the view that
money functions as a medium of exchange, the transactions and
precautionary models suggest that cash plus demand deposits
is the appropriate definition of money. The use of a narrow
monetary aggregate as the appropriate definition of money
has been controversial, especially in view of recent
innovations in financial markets. For example, improved
facilities for money transmission services resulted from
p!prtrnnir banking and the introduction of new accounts, such
as money market mutual funds, allow depositors to Invest
their funds in interest-bearing deposits and transfer them tc
checking accounts when necesssary. On the other hand, the
portfolio models provide no clear indication of the
appropriate definition of money because a wide spectrum of
assets, both real and financial, can serve as a store of
value. Against this background, it has become more prevalent
to view the appropriate definition of money as an empirical
matter, defining money as the financial asset(s) which has a
stable demand function and which can be controlled by the
monetary authorities.
7. Girton and Roper( 1981) show that currency substitution
leads to exchange rate instability. The greater the degree of
currency substitution, i.e. the larger the value of the
elasticity of substitution, the larger the change in the
exchange rate is needed to maintain monetary equilibrium.
Moreover, under perfect currency substitution the exchange
rate is indeterminate in the sense that any exchange rate is
an equilibrium rate. On the other hand, Daniel( 1985)
demonstrates that in the short run currency substitution
together with perfect foresight can result in overshooting in
the exchange rate.
8. While the negative relation between the volume of trade and
exchange rate variability is sound on theoretical ground, the
empirical evidence does not unanimously support this
proposition. For example, Chan and Wong( 1985) find that
real income and the level of real exchange rate rather than
the variability of the exchange rate are the factors in
determining the volume of domestic exports in Hong Kong.
9. Mundell( 1961) was the first economist to write formally on
the theory of optimum currency areas. Ishiyama( 1975)
provides a useful survey on the subject.
10. Inflation tax= inflation rate x monetary base. The rate of
inflation has a direct effect on the private sector's
inflation expectation, which in turn has an inverse effect on
the demand for real balances. The higher the elasticity of
demand for real balances with respect to the expected rate of
inflation, the greater will be the percentage decline in the
demand for real balances. When the elasticity is greater than
one, the decline in the demand for real balances will offset
the increase in equilibrium inflation rate(- the expected
rate of inflation) such that inflation tax decreases.
11 See for example Levhari and Patinkin( 1968).
32. Advocates of competitive supply of money include Klein (1974;
and Hayek( 1 97 6).
13. The minimum yield of the indexed domestic currency deposits
should be equal to the interest rate on foreign currency
deposits plus the percentage change in the exchange rate,
ignoring other risk factors and transcation costs. Commercial
banks can hedge their indexed deposits either by lending them
out at terms which are the same as those at which they are
deposited plus a commission or by simply purchasing foreign
currency.
14. Under the present three-tier banking system introduced in May
1981, deposit-taking institutions are divided into licensed
banks, licensed DTCs and registered DTCs.
15. For an up-to-date account of the present monetary system am
banking industry in Hong Kong and their past developments
see for example Luk( 1986) and Scott et. al.( 1986).
16. Under the present three-tier banking structure established in
1981, all licensed banks are required to be members of the
Hong Kong Association of Banks, a statutory body established
by ordinance in 1981 to replace the former Hong Kong Exchange
Banks Association. Interest paid on bank deposits are subject
to the Interest Rate Agreement adminstered by the HKAB,
except for deposits with maturities 15 months or longer and
for deposits of HK$500,000 or more with maturities of less
than three months. Licensed DTCs are only allowed to accept
deposits of HK$500,000 or more but without maturity
restriction, whereas registered DTCs are only allowed to take
deposits of HK$100,000( revised upwards from the original
HK$50,000 effective from March 1, 1986) or more with
maturities of three months or longer. Both types of DTCs are
free to offer their deposit rates.
17. Swap deposits emerged in the late 70s and early 80s. By
entering into a swap transaction( i.e. the coincidental
purchase and resale of foreign currency deposits) at the
same time when he places his Hong Kong dollar funds with a
licensed bank, the depositor enjoys a higher return without
bearing any exchange risk. Since the accounting entries
record the Hong Kong dollar funds as foreign currency
deposits, banks can evade the Interest Rate Agreement via
this banking practice to compete for Hong Kong dollar
deposits by offering higher interest rates.
18. The present linked exchange rate system is in fact a dual
exchange rate system. The two note-issuing banks, namely the
Hongkong and Shanghai Banking Corporation and the Standard
Chartered Bank, must pay US$1 to the Exchange Fund for CIs
worth HKS7.8 in order to issue notes and receive from the
Fund US$1 for every CI worth HK$7.8 redeemed by it. The same
conversion rate is also applied when other commercial banks
exchange Hong Kong dollar banknotes for US dollars or vice
versa with the two note-issuing banks. The pegged rate is,
however, applicable only between the banking sector and the
Exchange Fund. The exchange rate for the non-bank public is a
free-market rate determined by market forces. It is arbitrage
and competition in the financial sector that keep the free-
market exchange rate close to the linked rate set by the Hong
Kong Government. For example, when the market price of the US
dollar exceeds the official rate, banks can make profits by-
using Hong Kong dollars to purchase US dollars from the
Exchange Fund and then sell the US dollars on the exchange
market. At the same time, banks compete for customers by
lowering the market price of the US dollar. The arbitrage and
competition process wil 1 continue and drive the market rate
towards the pegged rate until the profits from arbitrage are
less than the transaction costs involved. When the US dollar
falls below the linked rate, the arbitrage process will go in
the opposite direction to restore equilibrium. For more
details about the linked exchange rate system, see Greenwood
( 1983).
Notes to Chapter III
1. The empirical evidence on PPP is mixed, but most of the
evidence indicates violations of PPP in the short run.
Departures from PPP are usually attributed to such factors
like impediments to trade, transportation costs and non-
tradables. While the PPP doctrine holds, at best, only in the
long run, it is an important building block of many
international economic theories. An example is the monetary
aDDroach to exchange rate determination.
2. The class of CES production functions can be expressed in the










parameter indicating the degree of homogeneity of
th fnnrtinn.
It is usually assumed that the function is homogeneous of
degree 1( i.e. v= 1) and that suitable units can be chosen
such that A=• 1. Hence the marginal rate of technical
substitution is
MRTS
The elasticity of substitution is defined as th
proportionate rate of change of the input ratio divided 1
the proportionate rate of change of the marginal rate o
technical substitution. Mathematically,
by differentiating- the nrevions pmiatinn
whe Totally differentiating the rFS funrtinn vioU
R7 intparatinn up nhtp i n thp rnhh-Dnnal pq fnnrtinn
where K is a constant of integration.
4. By efficient market it means a market in which all available
information is reflected in asset prices. Consequently, no
abnormal profit vis-a-vis the risk involved can be obtained
consistently from utilizing the available information. The
notion of efficiency can be classified into three types
according to the type of information which is assumed to be
available to market participants. When asset prices reflect
all the information contained in the record of historical
prices, it is called a weak form efficiency. When asset
prices reflect not only historical prices but also all other
published information, such as the annual reports of listed
companies, it is called a semi-strong form efficiency.
Finally, when asset prices reflect not only publicly
available information but all information including that
available to insiders, it is called a strong form efficiency.
Ho( 1983) found that the Hong Kong dollar-US dollar foreign
exchange market is both weak form and incrementally efficient
or semi-strong form efficient
5. In the absence of transaction costs, taxes, political risks,
and so forth, and if investors and borrowers are risk
neutral, the interest parity can be written more precisely
P Q
5|C
where e is the expected level of future spot rate
6. As shall be seen in Chapter IV, this relationship is also
derived by Ramirez-Rojas( 1985).
7. Because of the outlier and the inclusion of a lagged
dependent variable, the number of observations is 66 for each
regression equation.
8. Alternatively, the first-order partial adjustment equation
can be derived by minimizing an ad hoc quadratic cost
function:
Min C
where is the cost per unit of disequilibrium and C2 is the
cost per unit of stock adjustment. Therefore, the first term
is the costs of being out of equilibrium and the second term
is the costs of changing the stock of money. The first-order
rnnriitinn for rn;t minimi 7.a t i nn i s
Solving for the ootimal Mt vields
which is the same as Equation (11),
9. If both the intercept term and the three dummies are
included, it will result in a dummy-variab1e trap, as a
result of which the regression will not run because of
Derfect mu 1tico11inearity.
10. By the Frish-Waugh Theorem, the estimated coefficients of the
independent variables are exactly the same, whether one
detrends and deseasona1izes the data first by regressing each
of the dependent and independent variables on the time and
the dummy variables and then runs the regression equation
with the adjusted data or runs the regression with the
unadjusted data with both the time and dummy variables
included as additional explanatory variables. For a proof ol
this result, see for example Johnston( 1984), pp. 236-239.
31. The estimated coefficient i: in Equation (13) below provide
an estimate of the growth race in money demand because
12. Note that the formulation of Equation (13) is equivalent ti




where the lagged dependent variable, the time variable and
the seasonal dummies are all suppressed for the sake of
clarity. The subscripts refer to the corresponding
q nhnpri nrlc Tho phnro throo orrnsf i nnc nan K o tr i ft on a o
13. The definitions of money supply in Hong Kong are as follows:-
Money supply definition 1( Total): Notes and coins in hands
of public plus customers' demand deposits with licensed
banks.
Money supply definition 2( Total): Ml plus customers'
savings and time deposits with licensed banks, plus
negotiable certificates of deposits( NCDs) issued by
licensed banks and held outside the monetary sector.
Money supply definition 3( Total): M2 plus customers time
deposits with licensed and registered DTCs plus NCDs issued
by DTCs and held outside the monetary sector.
HKSM1, HKSM2 and HKSM3 are the Hong Kong dollar components of
the above definitions. i.e.
Tntal M1= HKSM1+ Foreign currency Ml
Total M2= HKSM2+ Foreign currency M2
Total M3= HKSM3+ Foreign currency M3
14. Note that statistics on foreign currency notes and coins i
hands of public are not available. In effect, foreig
currency Ml is equal to foreign currency demand deposits wit
licensed banks
Notes to Chapter I
1. Unfortunately, some of the empirical work under the cross-
elasticity approach are in the forms of mimeograph anc
unpublished dissertation, making it impossible to give i
comprehensive survev.
2. The large set of empirical results obtained by Brittain is
orimarilv based on the fnllnwincx pmiatinn and its uarinnfc-
3. A brief description of the procedures involved in the Haungh
test is given on do. 547-548 in Ankinc( 1984).
4. The following ecmations were estimated bv Ankincr-
5. Suppose only 5% domestic residents hold foreign money
balances and initially they hold 40?o of their money balances
in the form of foreign currency. Let the elasticity of
substitution as defined in Miles' approach be 2. Further
suppose the remaining 95°o of domestic residents have a zero
elasticity of substitution and do not hold foreign money
balances. For simplicity, suppose initially a total of 98
units of domestic currency and 2 units of foreign currency
are held by all domestic residents. Now consider the case in
which the foreign interest rate( opportunity cost of holding
foreign money) doubles while the domestic interest ra ie arm
the total demand for real balances remain unchanged, i he
elasticity of substitution of 2 implies that the demand for
foreign money by residents fall to 0.5 unit whereas the
demand for domestic money increases to 99.5 units. The
doubling of the foreign interest rate has caused the ratio of
quantities of foreign money held to domestic money held to
fall to one quarter of its previous level but it has
increased the quantity of domestic real balances demanded by
only 1.5%. Therefore, if domestic residents hold only a sma1 1
proportion of their money balances in foreign money, the
effect of a change in the foreign interest rate on the demand
for domestic money is negligible despite the fact that the
elasticity of substitution is large. By a similar example,
Laney, Radcliffe and Willet( 1984) also argue that Miles'
estimates of large elasticity of substitution are more
important for countries like Germany, Switzerland and Mexico
than for the United States because US residents hold only a
relatively small amount of foreign currencies. In his reply
to this criticism, Miles( 1984) insists on the significance
of currency substitution for the United States. His arguments
can be briefly summarized as follows. Firstly, the foreign
money data series probably understates the amount of foreign
currencies held by US residents. Secondly, even in the
extreme case where Americans hold no foreign money, if
foreigners hold a substantial amount of US dollars, their
portfolio adjustments will affect the US dollar exchange
rate. It is therefore highly unlikely for the US monetary
authorities to pursue an independent monetary policy.
Thirdly, while the change in the domestic money balances
resulted from a change in the relative interest rates may be
small relative to the total money stock held, it may not be
small when compared with the normal magnitude of change in
the US money supply on a weekly basis.
6. The exchange rate determination model can be briefly written
as:
where Ae is the appreciation of the exchange rate of Country
i's currency vis-avis- the US dollar,
ApT is the rate of inflation of traded goods in dollar
terms,
Am j is the rate of increase in the exogeneously
determined money supply,
d-: is the deviation of desired holdings of assets j
from last period's actual holdings,
is the speed of adjustment,
is the share of asset j in total wealth,
is the percentage change in real worldwide wealth, and
is a proportional factor.
The nth equation is defined for the US dollar to determine
the change in the price level of traded goods:
For more details about the model and the estimation
techniques, see the original DaDer.
7. The authors first estimated the best-fitting money demand
function, which was of the typical form double-log with
respect to income and semi-log with respect to the
opportunity cost variables( domestic interest rates). The
expected rate of exchange rate appreciation was then
introduced to examine the influence of currency substitution.
8. The money demand function in the estimation is of the
fo 1 lowing form:
where Q and are the inflation uncertainty proxies to
represent respectively the quality of domestic and foreign
currencies. See Klein( 1977) for a theoretical analysis and
empirical study on the effect of money quality on domestic
money demand function.
9. The model of asymmetrical currency substitution can be
mathpmatira1 lv exnressed as
From Equations (l)-(3),we obtain
Assuming that the money demand functions are homogeneous in
wealth, the ratio of domestic to foreign money can be
exDressed as
10. The mean-variance approach to the demand for money is
ninneered bv Tobin( 1958).
[1 In Hong Kong there are three cosumer price index semes which
are available on a monthly basis. They are Consumer Price
Index A( CPI(A)). CPI(B) and Hang Seng CPI. In general, the
three indices have the same trend movements. CPI(A) is chose
as the deflator because it has the largest coverage
accounting for approximately 50% of households.
12. Theoretically speaking, it is legitimate to use just one
interest rate to represent the money market if the pure
expectation theory of the term structure of interest rates
holds as the theory implies that deposits of different
maturities are perfect substitutes for one another. However,
the crucial assumptions employed by this theory, such as the
absence of taxes and transaction costs, risk-neutral
individuals and their expectations being held with certainty,
are unlikely to hold in the real world.
13. A discussion on the equivalence between stock and flow
theories can be found in Chapter 16 of Harris( 1985).
14. Under a pure floating rate system without government
intervention, no transaction costs and efficient informatior
processing, whether or not the forward rate is an unbiased
forecaster of the future spot rate depends on the risl
premium. To allow for the possibility that market
participants may demand a risk premium on forward contracts,
a more general efficiencv hvDothesis can be stated as
and
The empirical evidence on the forward rate efficiency
hypothesis remains an unresolved issue. Early empirical
studies could not reject the simple efficiency hypothesis,
but later studies reject it. Recent research focuses on
whether deviations between the forward rate and the future
spot rate is due to the existence of a time-varying risk
premium or to the inefficiency of the market. Nevertheless,
the empirical evidence suggests that on the whole the forward
rate is very close to the future spot rate, implying that the
risk premium is not significant in magnitude. For example,
Stockman( 1978) found that the risk premium was significant
onlv for the Sterling pound and the Swiss franc.
15. The steps involved in the Chow test is outlined below:
(i) All the observations of the subperiods are pooled
together and a single regression is ran. From this regression
obtain the restricted residual sum of squares( RRRS). (ii)
Each subperiod is regressed separately and the residual sum
of squares is obtained, (iii) The unrestricted residual sum
of squares( URSS) is formed by adding up the residual sums
of squares obtained from the subperiod regressions, (iv)
Apply the F test as follows
where K is the number of repressors including the constan
term and N is the total number of observations. If th
computed F exceeds the critical F, the null hypothesis tha
the relationship is stable can be rejected. For more detail
see any standard textbook on econometrics such as Maddala
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16. In this case, the test statistic is
where RSSo is the residual sum of squares obtained from the
original regression, RSSa is the residual sum of squares
obtained from the regression by pooling the additional
observations and the original observations together, N-j is
the number of original observations, and N2 is the number of
o i f i ono 1 nKc ap t i rn o
Notes to Chapter 1
1. In autoregressive models the Durbin-Watson statistic is not
applicable to test for first-order serial autocorrelation
because it generally biases toward 2. This may mislead the
researcher to accept the null hypothesis of no first-order
serial autocorrelation when the residuals are in fact
autocorrelated. An alternative test is the Durbin h test,
Under the null hypothesis of no first-order autocorrelation.
thp h Rtatistir is
where p= estimate of the first order serial correlation,
N= sample size,
var(b)= variance of the coefficent of the lagged
dependent variable,
2. The run test is a non-parametric test to detect serial
correlation by analyzing the residuals of the regression. A
run is defined as an uninterrupted sequence of one symbol(
plus or minus). By examining the behaviour of runs in a
sequence of observations, the randomness of runs can be
tested. For instance, if there are too few runs, it means the
residuals change sign infrequently, which may suggest the
presence of positive autocorrelation. On the contrary.if
there are too many runs, it means the residuals change sign
frequently, which may indicate the presence of negative
autocorrelation. Let n be the number of runs. N be the
number of residuals with a plus sign and No be the number of
residuals with a minus sign.Then fo
Therefore, if the observed number of runs does not lit
between the critical values under the standarized normal
distribution, the null hypothesis of no serial correlatioi
can be rejected. For Nx, N2 30, the critical vaiues of run;
can be found in Tables D.6a and D.6b in Appendix D o:
Guiarati( 1979).
The results of our run test are reported as follows:
In the basic model where exchange rate uncertainty is not
incorporated, n= 28, Nj= 37 and N2= 28. Therefore, mean(n)
= 30.88, var(n)= 7.94 and Z= -1.022. In the extended model
incorporating exchange rate uncertainty, n= 29,= 34 and
N2 =31. Hence mean(n)= 33.43, var(n)= 8.22 and Z= -1.546,
In both cases, as (Z )1.96, the null hypothesis that the
residuals are random rannot he reierted.
3. Again, the run tests have to be applied to test for
autocorrelation. For the basic model, n= 28, N}= 33 and N2
= 32. From these figures, we have mean(n)= 33.49, var(n)=
8.25 and Z= -1.91. For the extended model, n= 31, Nj= 34
and N2= 31. Thus, mean(n)= 33.43, var(n)= 8.22, and Z=-
0.848. Once again, no autocorrelation is detected in both
r Q P Q
4. This figure is calculated based on the monetary statistics
for June 1986.
5. During the subperiod March 1982- October 1983, the domesti
interest rate was in a downtrend except in two occasion
whprp it was raised tn save the Hone Kone dollar.
6. Again, this figure is calculated based on the statistics for
June 1986.
7. The Pratt-Arrow definition of absolute risk aversion( 1964)
is
ARA= -U"(W)/ U\(W)
where W is the level of wealth and U is the utility function
of the individual. Tf a concave utility function is assumed
ARA will derrease as wealth
increases.
8. The number of residuals with a plus sign (N) is 16 while
that with a minus sign (N2) is 15. The number of runs (n) is
21, which lies between the critical values of 10 and 23 as
given by the tables in Gujarati( 1979). The run tests are
also applied in the estimations of HKSM2 and HKSBD for the
floating rate period. For HK$M2, we have N-j= l5,= 19 and
16. For HKSBD, N= X 2= 17 and n= 16. In both cases, th
test statistics support the hypothesis that the residuals ar
random.
9. A close relationship between Hong Kong's 3-month interbanl
rate and Eurodollar 3-month rate is found by the study th
determination of interest rate in Hong Kong in the Octobe
1983 issue of Hang Seng Economic Quarterly.
10. The Bartlett's test for the equality of variances involves
the comDUtation of thp variahlp?
wher : total number of observations,
: number of subsamples,
number of observations in subsampJe j,
= the variance of the residuals in subsamnle i.
If the underlying disturbances are normal ly and independent!
distributed, the statistic QC is distributed as with p-
degrees of freedom. If QC K2Q 95(p-l), then the nul
hypothesis of homoscedasticity would be rejected at the 5
level of significance. The Bartlett's test is preferred t
other tests, such as the Glesjer test and the GoldfeId-Quand
test, to test for the equality of variances in our empirical
study because we have already obtained the residual variance
from our estimations for the suboeriods.
11. Nevertheless, equality of variances is assumed within each
subsamoles.
12. Jayatissa( 1977) has constructed a small sample test
statistic for the Chow test under heteroscedasticity. For the
procedures involved, see Jayatissa( 1977) or Fomby( i984,
pp. 199-200). However, the Jayatissa's test is not
applicable in our case because of insufficient number of
observations. There are three alternative solutions to this
problem, and the simplest one is chosen in our empirical
study, i.e. to apply the standard Chow test and refer to
Schmidt and Sickles( 1977) for a rough estimate of the
inaccuracy in the assigned significance level.
t+ Kc cKnwn that thp lonp roefficient
rplativp rhanee
absolute change in j
1,1 Aithm.trh the Foreign Notes( Prohibition of Circulation)
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Repeal) Oridnance which allows free circulation of foreign
banknotes in Hong Kong came into force in 1984. so far a wide
circulation of foreign banknotes in the domestic economy is
not observed.
Notes to Chapter VI
1. This can be evidenced by the fact that since the downturn of
the US dollar in the foreign exchange market in March 1985
the Hong Kong Dollar Effective Exchange Rate Index had fallen
by some 15% to reach a low of 66.1 as at the end of June
1986.
2. The deduction is based on the analysis given in Chapter 7 of
Spellman( 1982).
APPENDIX I
ELASTICITY OF SUBSTITUTION APPROACH: DERIVATION OF THJ
FUNCTIONAL FORM FOR ESTIMATION
This appendix shows how the functional form for
estimation in the extended model with exchange rate uncertainty
is derived. Also, it can be shown that the basic model by Miles
( 1978a)( i.e. no uncertainty about exchange rates) is only a
special case.
Consider first the case in which currency holders are
risk neutral and maximize the expected net benefit from holding
Mj and Mf:
f A1)
where E is the expectation operator.
The production function for money services is assumed to be
concave in both arguments:
(A2)
Note that the CES production function is only a specific version
Thp met rnntraint is defined bv
The first order conditions for this maximization problem are:
(A3]
(A4)
where fd and ff are the partial derivatives of the production
function with respect to the arguments edMd and efMf
respectively, and Fd and Ff are the expected values of ed and
ef. Since the production function is assumed to be concave, the
second order conditions for a maximum are satosfoed/
Now consider the case where there is no uncertaint1
about the exchange rates, then and simni ifv tn
(A5
(A6
which can be interpreted as the marginal product of each currenc
being equated to its opportunity cost. Furthermore, if th
production function is of the CES form, then dividing (A5) b
(A6) vie Ids
Taking the logarithm of both sides, rearranging terms and adding
a disturbance term gives
which is the functional form for estimation in Miles( 1978a)
Of course, one can easily obtain the above equation by simply
working out the maximization problem set up by Miles.
Then consider the case of exchange rate uncertainty
Since the production function is concave,
(AT)
A P.
The risk neutral currency-holders no longer equate the margina.
products with opportunity costs.
Now define
(A9)
As can be seen from (A5) and (A6), Bd= Bf= 1 in the case of n
exchange rate uncertainty. From (A7) and (A8), it is clear tha
Bd and Bf must deviate from unity in order to satisfy the first
order conditions (A3) and (A4).
To derive the regression equation, divide (A9) by (A10
and rearrange terms.
If f(.) is a CES production function, (All) becomes
Take the logarithms on both sides and rearrange terms
which is the equation for estimating the elasticity o
substitution.
Now consider the case of risk-averse currency holders
and exchange rate uncertainty. The first-order conditions of the
maximization problem become
(A13)
l A 1 A
where U(.) is a von Neumann-Morgenstern utility function with
U'(.) 0 and U(.)0. Miles and Stewart argue that the above
equation is still appropriate for estimation as the only
difference is that the functional forms of Bd and Bf are affected
by the concavity of U(.) and f(.).
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APPENDIX II
DISTRIBUTION AND EXTRAPOLATION OF MONTHLY GDP FIGURES
The use of monthly data in empirical studies has an
advantage over quarterly and annual data in that it enables the
analysis of economic relations which involve time lags shorter
than a quarter or a year, thus giving a more realistic and up-to-
date picture of the economic adjustment process. This appendix
will describe briefly the method used to derive estimates of the
Hong Kong Gross Domestic Product( GDP) at constant (1980)
prices on a monthly basis. The estimation results will also be
reported here. It should be stressed that it is not the purpose
of this paper to derive very accurate monthly estimates of GDP.
The basic idea and method employed in this appendix to
derive the monthly estimates of GDP follow the work of Chang and
Liu( 1951) and Liu( 1969). The procedures are described as
follows:
(1) An economic time series, which is referred to as the basic
series, is chosen. This basic series is considered to be closely
related to the series to be estimated( i.e. GDP). Furthermore,
monthly figures of this basic series must be available.
(2) Annual figures of the basic series are then correlated with
the corresponding annual data of GDP. A regression relation is
thus obtained with GDP as the dependent variable.
(3) Assume the regression relationship holds on an annual basis
as well as on a monthly basis. Then converting the monthly
149
figures of the basic series to annual rates and substituting into
the regression equation yields the monthly figures of GDP at
annual rates. If the basic series is seasonally unadjusted, the
projected monthly series for GDP will also be seasonally
unadjusted.
In our empirical work, the total consumption of
electricity( excluding consumption for the purpose of street
lighting and exports to Mainland China) is chosen as the basic
series. The choice is based on the rationale that energy must be
consumed in the process of generating national output. In Hong
Kong the major source of energy is electricity. It is assumed
that given the technology there is a stable input-output
relationship between electricity consumption and GDP. In other
words, X joules of electricity consumption will generate GDP
valued at SY. The relationship between X and Y is governed by the
input-output relationship. Despite export earnings from exporting
electricity to Mainland China contributes to GDP, exports of
electricity to Mainland China is excluded because an export of X
joules of electricity is not equivalent to an input of the same
amount in the input-output process to generate GDP. Electricity
consumption for the purpose of street lighting is also excluded
because it is regarded as not directly productive. The exclusion
of these two categories from the regression is debatable but
should be of minor importance because these two categories only
account for about 6.5% of total electricity consumption in
1985.
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The relationship between GDP and total electricity
consumption for the sample period 1970-85 is reported as follows:





A close relationship between total electricity
consumption( TEC) and GDP is indicated by the high R2, which
implies 99.42% variations in the dependent variable is explained
by the explanatory variable. The figures in brackets are the
standard errors of estimates. They indicate that both the
intercept and slope are significant at the 99% level. The Durbin-
Watson statistic suggests that the hypothesis of positive
autocorrelation can be rejected. On the other hand, the
Spearman's rank correlation test is used to detect
heteroscedasticity( see Gujarati( 1979), pp.205- 206 for
details). At 1.6617, the t-statistic is significant at the 10%
level but not at the conventional 5% level, suggesting that there
is no heteroscedasti city. Since there is only one explanatory
variable, the multicol linearity problem does not exist. On the
whole, the regression results are satisfactory in terms of
goodness of fit and precision of the estimates.
This regression equation is then used to obtain monthly
estimates of GDP for the period December 1980- December 1985.
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Moreover, the relationship is assumed to hold after the sample
period so that monthly estimates of GDP for the first half of
1986 are extrapolated.
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